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       *    PRODUCTION OF NAPHTHALDEHYDE VIA A PROPRIETARY PROCESS

       *    PURIFICATION OF THE SODIUM SALT OF BETA-NAPTHALENE-SULFONIC ACID

       *    PRODUCTION OF 2-BENZOYL PYRIDINE BY REACTING 2-CYANOPYRIDINE IN
            A SOLVENT OF MONOCHLOROBENZENE

       *    DISSOLUTION OF ORGANIC POWDER IN TOLUENE VIA ANOTHER
            PROPRIETARY PROCESS

   WASTE SOLVENTS GENERATED BY THE LATTER TWO PROCESSES ARE CATEGORIZED AS LISTED RCRA F002 AND F005 WASTES,
RESPECTIVELY.

   A LIST OF CHEMICALS USED AT THE SITE BETWEEN 1982 TO 1984 WAS SUPPLIED BY THE GREENWOOD CHEMICAL CO. TO
THE VIRGINIA BUREAU OF TOXIC SUBSTANCES.  ACCORDING TO THIS INVENTORY, BETWEEN 10,000 AND 100,000 KG OF
TOLUENE AND ONE-TO-TEN TONS OF CYANIDE PER YEAR WERE UTILIZED BY THE GREENWOOD CHEMICALS COMPANY DURING THIS
TIME PERIOD.  A LIST OF 32 PRODUCTS WAS ALSO SUPPLIED BY GREENWOOD CHEMICAL CO.  THIS LIST CONTAINS  
PRODUCTS FOR SALE AND INCLUDES INTERMEDIATE AND FINAL PRODUCTS RELATED TO PHARMACEUTICAL MANUFACTURING, THE
AGRICULTURE INDUSTRY, AND THE GENERAL SYNTHESIS OF OTHER PRODUCTS.

   DURING THE INITIAL PERIOD OF OPERATIONS, WASTEWATER FROM THE MANUFACTURING ACTIVITIES WAS DISCHARGED INTO
A SMALL LAGOON WHICH HAS SINCE BEEN BACKFILLED.  THE EPA HAS DESIGNATED THIS FORMER LAGOON BACKFILL NORTH. 
FOLLOWING CLOSURE OF THE BACKFILL NORTH LAGOON, WASTEWATER FROM BUILDING A WAS DIRECTED TO LAGOON 1, WHILE
WASTEWATER FROM BUILDINGS B AND C REPORTEDLY ENTERED LAGOON 2.  WHEN THESE LAGOONS REACHED A PREDETERMINED
LEVEL, WASTEWATER WAS ALLEGEDLY ROUTED INTO LAGOON 3 THROUGH OVERFLOW PIPELINES. LAGOONS 1,2, AND 3 DID NOT
INCORPORATE ANY PROCESSES TO AID IN THE BREAKDOWN OF WASTE ORGANIC CHEMICALS.  WASTEWATER FROM LAGOON 3 WAS
ROUTED TO LAGOON 4 AND THEN TO LAGOON 5.  LAGOON 5 HAD SPRAY DEVICES TO AID EVAPORATION IN ORDER TO PREVENT
OVERFLOW. ALL FIVE LAGOONS WERE UNLINED.  IN 1978, THE LAGOONS WERE REPORTEDLY DRAINED AND BENTONITE LINERS
WERE INSTALLED.  DETAILS CONCERNING THE CONSTRUCTION METHODS, MATERIALS, OR THICKNESS OF THESE LINERS COULD
NOT BE DETERMINED FROM AVAILABLE INFORMATION.  THE GREENWOOD CHEMICAL CO. WAS NOT CLASSIFIED BY EPA OR THE
COMMONWEALTH OF VIRGINIA AS A TREATMENT, STORAGE, OR DISPOSAL FACILITY UNDER RCRA.  IN ADDITION, AT NO TIME
WAS THE FACILITY REGULATED UNDER THE NPDES PROGRAM   OF THE FEDERAL CLEAN WATER ACT.  THE FACILITY WAS ISSUED
A NO-DISCHARGE CERTIFICATE BY THE VIRGINIA STATE WATER CONTROL BOARD (SWCB) PURSUANT TO THE VIRGINIA STATE
WATER CONTROL LAW.

   OPERATIONS AT THE PLANT WERE TERMINATED IN APRIL 1985 WHEN A TOLUENE FIRE KILLED FOUR WORKERS.  A
PRELIMINARY ASSESSMENT AND A HAZARD RANKING WERE PERFORMED IN MAY AND NOVEMBER 1985, RESPECTIVELY.  THE SITE
WAS PROMULGATED AS A NATIONAL PRIORITIES LIST (NPL) SITE IN JULY 1987.

   EPA EMERGENCY RESPONSE ACTIVITIES TOOK PLACE AT THE GREENWOOD SITE OVER THE NEXT 18 MONTHS (1987-1988).

   SPECIFIC DETAILS PERTAINING TO REMOVAL ACTIVITIES CONDUCTED IN 1987/1988 ASSOCIATED WITH OU-1 INCLUDE:

       *    A SIGNIFICANT NUMBER OF SURFACE DRUMS WERE REMOVED FROM THE SITE

       *    REMAINING DRUMS AND CONTAINERS IN THE BUILDINGS WERE EXAMINED,
            INVENTORIED, OVERPACKED AND STORED FOR FUTURE REMOVAL/DISPOSAL

       *    POTENTIALLY EXPLOSIVE MATERIALS DETONATED ON THE SITE

       *    SLUDGE FROM LAGOONS 1, 2 AND 3 WAS EXCAVATED AND DISPOSED OF
            OFFSITE.  UNDERLYING, HIGHLY-CONTAMINATED SOIL FROM LAGOONS 1,
            2, AND 3 WAS STABILIZED WITH KILN DUST, EXCAVATED, AND PLACED
            IN A LINED VAULT IN LAGOON 3

       *    AFTER EXCAVATION OF CONTAMINATED SLUDGE AND SOIL, LAGOON 1 WAS
            COVERED WITH 3-TO-4 FEET OF CLEAN SOIL OBTAINED FROM A BORROW
            AREA WEST OF LAGOON 1.

   A REMEDIAL INVESTIGATION/FEASIBILITY STUDY WAS INITIATED IN OCTOBER 1988.  A FOCUSED FEASIBILITY STUDY
(FFS) ADDRESSING OU-1 WAS COMPLETED IN AUGUST 1989.



   #HCP
   III.  HIGHLIGHTS OF COMMUNITY PARTICIPATION

   THE FOCUSED FEASIBILITY STUDY (FFS) REPORT AND THE PROPOSED PLAN FOR THE GREENWOOD CHEMICAL SITE WERE
RELEASED TO THE PUBLIC FOR COMMENT ON AUGUST 24, 1989.  THESE TWO DOCUMENTS WERE MADE AVAILABLE TO THE PUBLIC
IN BOTH THE ADMINISTRATIVE RECORD AND IN AN INFORMATION REPOSITORY MAINTAINED AT THE EPA DOCKET ROOM IN
REGION III AND AT THE CROZET BRANCH OF THE JEFFERSON-MADISON REGIONAL LIBRARY IN CROZET, VIRGINIA.  THE
NOTICE OF AVAILABILITY FOR THESE TWO DOCUMENTS WAS PUBLISHED IN THE CHARLOTTESVILLE DAILY PROGRESS ON AUGUST
24, 1989.  A PUBLIC COMMENT PERIOD ON THE DOCUMENTS WAS HELD FROM AUGUST 24, 1989 TO OCTOBER 24,   1989.  IN
ADDITION, A PUBLIC MEETING WAS HELD ON SEPTEMBER 12, 1989.  AT THIS MEETING, REPRESENTATIVES FROM THE EPA
ANSWERED QUESTIONS ABOUT PROBLEMS AT THE SITE AND THE REMEDIAL ALTERNATIVES UNDER CONSIDERATION. A RESPONSE
TO THE COMMENTS RECEIVED DURING THIS PERIOD IS INCLUDED IN THE RESPONSIVENESS SUMMARY, PART OF THIS ROD.
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   IV. SCOPE AND ROLE OF OPERABLE UNIT OR RESPONSE ACTION WITHIN SITE STRATEGY

   AS WITH MANY SUPERFUND SITES, THE PROBLEMS AT THE GREENWOOD CHEMICAL SITE ARE COMPLEX.  AS A RESULT, EPA
HAS ORGANIZED THE REMEDIAL WORK INTO TWO OPERABLE UNITS.  OPERABLE UNIT ONE (OU-1) ADDRESSES CONTAMINATED
SOIL ASSOCIATED WITH LAGOONS 1,2, AND 3 AND BACKFILL NORTH.  EPA HAS DETERMINED THAT THESE SOILS CONSTITUTE A
PRINCIPAL THREAT AT THE SITE. IN PARTICULAR, THIS SOIL HAS BEEN DETERMINED TO PRESENT AN UNACCEPTABLE RISK
FROM POTENTIAL DIRECT CONTACT AND AN UNACCEPTABLE RISK TO POTENTIAL OR KNOWN CONSUMERS OF GROUNDWATER. 
OPERABLE UNIT TWO (OU-2) INCLUDES REMAINING SOIL/SEDIMENT AND GROUNDWATER/SURFACE WATER.  THIS ROD ADDRESSES
OU-1, WHILE A FOLLOW-UP ROD WILL ADDRESS OU-2.
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   V.  SOURCES OF CONTAMINATION IN OPERABLE UNIT 1

   LAGOON 1

   DURING EPA REMOVAL ACTIVITIES IN 1987 AND 1988, CONTAMINATED SLUDGES FROM LAGOON 1 WERE EXCAVATED AND
REMOVED FROM THE SITE.  CONTAMINATED SOILS BELOW THE SLUDGE REMAINED TO BE ADDRESSED BY MEANS OF A REMEDIAL
ACTION.  THE LAGOON 1 EXCAVATION WAS BACKFILLED WITH CLEAN SITE SOILS IN THE INTERIM.  THE AREA OF LAGOON 1
IS AN ESTIMATED 1570 SQUARE FEET.

   SIXTEEN (16) SOIL SAMPLES HAVE BEEN COLLECTED AND ANALYZED FROM LAGOON 1.  FIVE (5) OF THESE SAMPLES WERE
COLLECTED DURING USEPA REMOVAL ACTIVITIES AT THE SITE IN DECEMBER 1987; THE REMAINING ELEVEN (11)   SAMPLES
WERE OBTAINED FROM TWO SOIL BORINGS (B6 AND B7) COMPLETED IN LAGOON 1 IN DECEMBER 1988, DURING THE RI/FS
FIELD PROGRAM PERFORMED BY EPA.

   ANALYTICAL RESULTS FOR SIGNIFICANT CONTAMINANTS DETECTED IN LAGOON 1 SOILS ARE SUMMARIZED IN TABLE 1.  THE
COMPLETE ANALYTICAL RESULTS ARE SUMMARIZED IN APPENDIX A OF THE FFS.

   THESE RESULTS REVEAL ELEVATED LEVELS OF BENZENE, METHYLENE CHLORIDE, TETRACHLOROETHENE,AND ARSENIC FROM 0
TO 4 FEET IN DEPTH FROM INTERFACE OF THE FILL AND THE ORIGINAL SOIL PROFILE.  SAMPLES COLLECTED FROM 4 TO
15.5 FEET FROM THIS INTERFACE REVEALED HIGHLY ELEVATED LEVELS OF BOTH VOLATILE AND SEMI-VOLATILE TENTATIVELY
IDENTIFIED COMPOUNDS (TICS).  THE SEMI-VOLATILE TIC NAPHTALENEACETONITRILE WAS DETECTED AT ESTIMATED LEVELS
OF UP TO 5500 MG/KG WITHIN THIS ZONE.  TABLE 1-A SUMMARIZES ESTIMATED MAXIMUM CONCENTRATIONS OF SELECTED
TENTATIVELY IDENTIFIED COMPOUNDS DETECTED IN OU-1 SOILS, I.E., SOILS OF LAGOONS 1, 2, AND 3, AND BACKFILL
NORTH.

   LAGOON 2

   SOIL SAMPLES WERE COLLECTED FROM LAGOON 2 DURING EPA REMOVAL ACTIVITIES AND THE RI/FS FIELD PROGRAM.  FIVE
(5) SOIL SAMPLES WERE COLLECTED FROM SURFACE (0-2 FEET) AND NEAR-SURFACE (2-4 FEET) SOILS IN DECEMBER 1987;
FIVE (5) ADDITIONAL SOIL SAMPLES WERE OBTAINED FROM A SOIL BORING (B5) COMPLETED IN JANUARY 1989. SELECTED
RESULTS FOR THE INDICATOR CONTAMINANTS ARE PRESENTED IN TABLE 2.  THE COMPLETE ANALYTICAL RESULTS  FOR LAGOON
2 SOILS ARE SUMMARIZED IN APPENDIX A OF THE FFS.  THE AREA OF LAGOON 2 WAS APPROXIMATELY 2,356 SQUARE FEET.

   ELEVATED LEVELS OF BENZENE, METHYLENE CHLORIDE, TETRACHLOROETHENE AND ARSENIC WERE DETECTED IN SOILS AT
LEAST TO A DEPTH OF FOUR FEET WITHIN THIS AREA.  IN ADDITION, ELEVATED LEVELS OF THE VOLATILE TIC  
TETRAHYDROFURAN WERE DETECTED IN SOILS UP TO 20 FEET IN DEPTH.

   LAGOON 3



   FIFTEEN (15) SOIL SAMPLES WERE COLLECTED AND ANALYZED FROM LAGOON 3 DURING REMOVAL ACTIVITIES IN DECEMBER
1987 AND APRIL 1988, AND THE RI/FS FIELD PROGRAM IN DECEMBER 1988.  SEVEN (7) OF THESE SAMPLES REPRESENT THE
CONTAMINATED MATERIALS EXCAVATED FROM LAGOONS 1,2, AND 3 AND ENCAPSULATED IN THE "VAULT" CONSTRUCTED IN THE
LAGOON 3 EXCAVATION.  THE MATERIALS STORED WITHIN THE VAULT HAVE BEEN CLASSIFIED AS SOILS BASED ON SITE
OBSERVATIONS.  IN PARTICULAR, SAMPLING IN DECEMBER 1988 CONFIRMED THAT THERE WERE NO SLUDGES OBSERVED IN THE
VAULT, ONLY DRY TO SLIGHTLY MOIST, SILTY CLAY WITH GRAVEL AND SMALL KILN DUST CONCRETIONS.

   THE REMAINING EIGHT (8) SOIL SAMPLES FROM LAGOON 3 WERE OBTAINED FROM THE 8-12 FOOT DEPTH INTERVAL, WHICH
CORRESPONDS TO THE FIRST FOUR FEET OF SOIL UNDERLYING THE VAULT.  SELECTED RESULTS FOR THE INDICATOR 
CONTAMINANTS ARE PRESENTED IN TABLE 3.  THE COMPLETE ANALYTICAL RESULTS FOR LAGOON 3 SOIL SAMPLES ARE
SUMMARIZED IN APPENDIX A OF THE FFS.  THE AREA OF LAGOON 3 IS AN ESTIMATED 3,024 SQUARE FEET.

   SOILS WITHIN THE VAULT WERE FOUND TO CONTAIN ELEVATED LEVELS OF BENZENE, TETRACHLOROETHENE, METHYLENE
CHLORIDE AND ARSENIC.  IN ADDITION, FIFTEEN (15) VOLATILE/SEMI-VOLATILE TICS WERE DETECTED IN THESE SOILS. 
TOTAL SEMI-VOLATILE TICS WERE DETECTED AT LEVELS UP TO 14300 MG/KG.  SOILS UP TO FOUR FEET BELOW THE BOTTOM
OF THE VAULT WERE FOUND TO CONTAIN ELEVATED LEVELS OF METHYLENE CHLORIDE.

   BACKFILL NORTH

   A TOTAL OF EIGHT (8) SOIL SAMPLES WERE COLLECTED FROM THE BACKFILL NORTH (BFN) AREA.  THREE (3) SAMPLES
WERE OBTAINED FROM A BORING OF 8 FEET COMPLETED DURING THE SEPTEMBER 1987 INTERIM FIELD INVESTIGATION.  THE
REMAINING FIVE SAMPLES WERE COLLECTED FROM A 19-FOOT-DEEP BORING DRILLED IN FEBRUARY 1989 FOR THE RI/FS FIELD
PROGRAM.

   SUMMARIZED RESULTS FOR THE INDICATOR CONTAMINANTS DETECTED IN THESE EIGHT (8) SAMPLES ARE PRESENTED IN
TABLE 4.  COMPLETE ANALYTICAL RESULTS FOR BFN SOIL SAMPLES ARE SUMMARIZED IN APPENDIX A OF THE FFS.   THE
AREA OF BACKFILL NORTH IS AN ESTIMATED 570 SQUARE FEET.

   CONTAINERIZED CHEMICALS

   CHEMICALS FORMERLY UTILIZED IN CHEMICAL PROCESSES ONSITE REMAIN STORED IN ONSITE PROCESS BUILDINGS.  AN
INVENTORY OF THE CHEMICALS OF CONCERN HAS BEEN COMPILED BY EPA AND VERIFIED BY EPA PERIODIC INSPECTION.  THE
INVENTORY INCLUDES AN ESTIMATED 400 CONTAINERS OF CHEMICALS, RANGING IN VOLUME FROM 60 MILLILITERS TO 55
GALLONS.  THE IDENTITY OF THESE CHEMICALS HAS BEEN DETERMINED TO BE BUSINESS CONFIDENTIAL INFORMATION.  
HOWEVER, EPA'S ANALYSIS OF THIS INVENTORY HAS DETERMINED THAT THE CHEMICALS OF CONCERN ARE EITHER
CARCINOGENIC OR TOXIC, AND PRESENT A THREAT TO HUMAN HEALTH FROM DERMAL CONTACT OR INCIDENTAL INGESTION.
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   VI.  CONTAMINANT MIGRATION

   SAMPLING DURING RI/FS ACTIVITY HAS REVEALED SIGNIFICANT CONTAMINATION OF GROUNDWATER UNDERLYING AND
DOWNGRADIENT OF CONTAMINATED SOILS ASSOCIATED WITH LAGOONS 1,2 AND 3 AND BACKFILL NORTH.  FIGURE 3 INDICATES
THE LOCATION OF MONITORING WELLS, WHILE TABLE 5 SUMMARIZES THE RESULTS OF SAMPLING CONDUCTED BY EPA IN
FEBRUARY 1989.

   SAMPLING OF MONITORING WELL 10D, LOCATED IMMEDIATELY SOUTH OF FORMER LAGOON 1, REVEALED SIGNIFICANT
CONCENTRATIONS OF BENZENE, CHLOROBENZENE, TETRACHLOROETHENE AND SEMI-VOLATILE TICS. SAMPLING OF MONITORING
WELL 18S AND 18D, LOCATED APPROXIMATELY 150 FEET DOWNGRADIENT OF LAGOON 2 IN THE DIRECTION OF GROUNDWATER
FLOW (TO SOUTHEAST) REVEALED SIGNIFICANT CONCENTRATIONS OF BENZENE, CHLOROBENZENE, TRICHLOROETHENE,
SEMI-VOLATILE TICS AND VOLATILE TIC'S.

   AS PREVIOUSLY INDICATED, ALL PERSONS WITHIN A THREE-MILE RADIUS OF THE SITE CURRENTLY UTILIZE GROUNDWATER
FOR DRINKING WATER PURPOSES.  THE CLOSEST DOWNGRADIENT RESIDENTIAL WELL IS LOCATED APPROXIMATELY 2,500 FEET
FROM THE SITE.  IN ADDITION, ALL RESIDENTIAL WELLS WITHIN A 3-MILE RADIUS OF THE SITE ARE POTENTIALLY
HYDRAULICALLY CONNECTED TO GROUND WATER UNDERLYING THE SITE.  THE REFERENCED SAMPLING RESULTS INDICATE
CONTAMINATED SOILS ASSOCIATED WITH LAGOONS 1, 2, AND 3, AND BACKFILL NORTH HAVE CONTAMINATED GROUND WATER
UNDERLYING AND DOWNGRADIENT (SOUTHEAST) OF THE SITE.  IN ADDITION, WHILE CONTAMINATED GROUNDWATER IS NOT
KNOWN TO HAVE IMPACTED SURFACE WATER THROUGH RECHARGE, THIS IS A PATHWAY OF POTENTIAL CONCERN.  A REMEDY
ADDRESSING CONTAMINATED GROUNDWATER SHALL BE SELECTED IN A FOLLOW-UP ROD FOR OU-2.

   #SSR
   VII.  SUMMARY OF SITE RISKS



   A BASELINE RISK ASSESSMENT HAS BEEN PERFORMED TO ESTIMATE THE RISK TO HUMAN HEALTH POSED BY CONTAMINATED
SOILS IN OU-1.  BASED ON RI DATA, THE SOILS OF CONCERN WERE DETERMINED TO PRESENT A POTENTIAL RISK TO HUMAN
HEALTH BY CONTAMINATION OF GROUNDWATER (AND SUBSEQUENT INGESTION OF GROUNDWATER BY PERSONS POTENTIALLY
RESIDING AT OR NEAR THE SITE BOUNDARY) AND FROM DIRECT CONTACT BY POTENTIAL FUTURE RESIDENTS.  THE BASELINE
RISK ASSESSMENT HAS THEREFORE ESTIMATED RISK POSED TO HUMAN HEALTH BY CONTAMINATED SOIL IN OU-1 THROUGH THESE
TWO PATHWAYS.

   ELEVEN (11) CHEMICALS/SUBSTANCES WERE SELECTED AS PRIMARY CHEMICALS/SUBSTANCES OF CONCERN: BENZENE,
TRICHLOROETHENE, CHLOROBENZENE, TETRACHLOROETHENE, METHYLENE CHLORIDE, NONCARCINOGENIC POLYCYCLIC AROMATIC
HYDROCARBONS (PAH) (REPRESENTED BY NAPHTHALENE), NAPHTHALENE ACETIC ACID, NAPHTHYLACETONITRILE,
TETRAHYDROFURAN, ARSENIC, AND CYANIDE. THESE CHEMICALS WERE FOUND AT RELATIVELY HIGH CONCENTRATION AND
FREQUENCY IN SITE SOILS.

   THE ORGANIC CHEMICALS, BENZENE, METHYLENE CHLORIDE, TETRACHLOROETHENE, AND TRICHLOROETHENE REPRESENT THE
VOLATILE CARCINOGENIC SOLVENTS, WHILE CHLOROBENZENE, METHYLENE CHLORIDE AND TETRACHLOROETHENE REPRESENT THE
VOLATILE NON-CARCINOGENIC SOLVENTS.  NAPHTHALENE REPRESENTS THE MEASURED CONSTITUENTS OF THE NON-CARCINOGENIC
SEMIVOLATILE CLASS OF PAH.

   NAPHTHALENE ACETIC ACID, NAPHTHYLACETONITRILE, AND TETRAHYDROFURAN ARE SEVERAL OF MANY TENTATIVELY
IDENTIFIED COMPOUNDS (TICS) THAT HAVE BEEN OBSERVED AT THE GREENWOOD SITE IN RELATIVELY HIGH CONCENTRATIONS. 
THESE PARTICULAR COMPOUNDS ARE EXPECTED TO EXHIBIT NON-CARCINOGENIC CHRONIC SYSTEMIC TOXICITY; HOWEVER, THE
ACTUAL TOXICOLOGICAL IMPLICATIONS OF THESE AND OTHER TICS ARE DIFFICULT TO ASSESS DUE TO THE PAUCITY OF DATA
AVAILABLE CONCERNING THESE CHEMICALS.  METHYLENE CHLORIDE AND TETRACHLOROETHENE ARE REPRESENTED IN BOTH OF
THE GROUPS BECAUSE THEY HAVE BEEN SHOWN TO EXHIBIT BOTH CARCINOGENIC AND NON-CARCINOGENIC EFFECTS.  FOR THE
INORGANIC CHEMICALS OF CONCERN, ARSENIC REPRESENTS CARCINOGENIC METALS AND CYANIDE REPRESENTS NONCARCINOGENIC
ANIONS.

   TO FACILITATE ESTIMATION OF RISK POSED BY THE SOILS OF CONCERN TO POTENTIAL CONSUMERS OF GROUNDWATER AT OR
NEAR THE SITE BOUNDARY, MEAN AND MAXIMUM CONCENTRATIONS OF THE PRIMARY CONTAMINANTS OF CONCERN IN OU-1 SOILS
WERE CALCULATED.  THESE CONCENTRATIONS APPEAR IN TABLE 6.  A SOIL LEACHING MODEL WAS THEN USED TO ESTIMATE
THE RESULTANT CONCENTRATIONS OF THESE COMPOUNDS IN GROUNDWATER AT THE SITE BOUNDARY. THE MODEL OF CONCERN IS
DESCRIBED IN APPENDIX D OF THE FFS.  ESTIMATED MEAN AND MAXIMUM CONCENTRATIONS OF THESE COMPOUNDS IN
GROUNDWATER AS CALCULATED VIA THE MODEL ARE PRESENTED IN TABLE 7.

   UTILIZING THE MEAN AND MAXIMUM CONCENTRATIONS IN TABLE 7, AN EXCESS UPPER BOUND LIFETIME CANCER RISK AND
RATIO OF CHRONIC DAILY INTAKE (DI) TO REFERENCE DOSE (RFD) WERE CALCULATED FOR CARCINOGENS AND
NON-CARCINOGENS, RESPECTIVELY.  BOTH AVERAGE AND PLAUSIBLE MAXIMUM RISKS AND RATIOS WERE CALCULATED.  CANCER
POTENCY FACTORS WERE USED TO CALCULATE CARCINOGENIC RISK.  THE ESTIMATED RISKS OF CONCERN ARE   SUMMARIZED IN
TABLE 8.

   CANCER POTENCY FACTORS (CPFS) HAVE BEEN DEVELOPED BY EPA'S CARCINOGENIC ASSESSMENT GROUP FOR ESTIMATING
EXCESS LIFETIME CANCER RISKS ASSOCIATED WITH EXPOSURE TO POTENTIALLY CARCINOGENIC CHEMICALS.  CPFS, WHICH ARE
EXPRESSED IN UNITS OF (MG/KG-DAY), ARE MULTIPLIED BY THE ESTIMATED INTAKE OF A POTENTIAL CARCINOGEN, IN
MG/KG-DAY, TO PROVIDE AN UPPER-BOUND ESTIMATE OF THE EXCESS LIFETIME CANCER RISK ASSOCIATED WITH EXPOSURE AT
THAT INTAKE LEVEL.  THE TERM "UPPER BOUND" REFLECTS THE CONSERVATIVE ESTIMATE OF THE RISKS CALCULATED FROM
THE CPF.  USE OF THIS APPROACH MAKES UNDERESTIMATION OF THE ACTUAL CANCER RISK HIGHLY UNLIKELY.  CANCER
POTENCY FACTORS ARE DERIVED FROM THE RESULTS OF HUMAN EPIDEMIOLOGICAL STUDIES OR CHRONIC ANIMAL BIOASSAYS TO
WHICH ANIMAL-TO-HUMAN EXTRAPOLATION AND UNCERTAINTY FACTORS HAVE BEEN APPLIED.

   REFERENCE DOSES (RFDS) HAVE BEEN DEVELOPED BY EPA FOR INDICATING THE POTENTIAL FOR ADVERSE HEALTH EFFECTS
FROM EXPOSURE TO CHEMICALS EXHIBITING NON-CARCINOGENIC EFFECTS.  RFDS, WHICH ARE EXPRESSED IN UNITS OF
MG/KG-DAY, ARE ESTIMATES OF LIFETIME DAILY EXPOSURE LEVELS FOR HUMANS, INCLUDING SENSITIVE INDIVIDUALS, THAT
IS NOT LIKELY TO BE WITHOUT AN APPRECIABLE RISK OF ADVERSE HEALTH EFFECTS.  ESTIMATED   INTAKES OF CHEMICALS
FROM ENVIRONMENTAL MEDIA (E.G., THE AMOUNT OF A CHEMICAL INGESTED FROM CONTAMINATED DRINKING WATER) CAN BE
COMPARED TO THE RFDS.  RFDS ARE DERIVED FROM HUMAN EPIDEMIOLOGICAL STUDIES, OR   ANIMAL STUDIES TO WHICH
UNCERTAINTY FACTORS HAVE BEEN APPLIED (E.G., TO ACCOUNT FOR THE USE OF ANIMAL DATA TO PREDICT EFFECTS ON
HUMANS).  THESE UNCERTAINTY FACTORS HELP ENSURE THAT THE RFDS WILL NOT UNDERESTIMATE THE POTENTIAL FOR
ADVERSE NON-CARCINOGENIC EFFECTS TO OCCUR.

   EXCESS LIFETIME CANCER RISKS ARE DETERMINED BY MULTIPLYING THE INTAKE LEVEL WITH THE CANCER POTENCY
FACTOR.  THESE RISKS ARE PROBABILITIES THAT ARE GENERALLY EXPRESSED IN SCIENTIFIC NOTATION (E.G., 1 X
(10-6)).



   AN EXCESS LIFETIME CANCER RISK OF 1 X (10-6) INDICATES THAT, AS A PLAUSIBLE UPPER BOUND, AN INDIVIDUAL HAS
A ONE-IN-ONE-MILLION CHANCE OF DEVELOPING CANCER AS A RESULT OF SITE-RELATED EXPOSURE TO A CARCINOGEN   OVER
A 70-YEAR LIFETIME UNDER THE SPECIFIC EXPOSURE CONDITIONS AT A SITE.

   POTENTIAL CONCERN FOR NON-CARCINOGENIC EFFECTS OF A SINGLE CONTAMINANT IN A SINGLE MEDIUM IS EXPRESSED AS
THE HAZARD QUOTIENT (HQ) (OR THE RATIO OF THE ESTIMATED INTAKE DERIVED FROM THE CONTAMINANT CONCENTRATION IN
A GIVEN MEDIUM TO THE CONTAMINANTS'S REFERENCE DOSE).  BY ADDING THE HQS FOR ALL CONTAMINANTS WITHIN A
MEDIUM, OR ACROSS ALL MEDIA TO WHICH A GIVEN POPULATION MAY REASONABLY BE EXPOSED, THE HAZARD INDEX (HI) CAN
BE GENERATED.  THE HI PROVIDES A USEFUL REFERENCE POINT FOR GAUGING THE POTENTIAL SIGNIFICANCE OF MULTIPLE
CONTAMINANT EXPOSURES WITHIN A SINGLE MEDIUM OR ACROSS MEDIA.  A HAZARD INDEX OF ONE (1) OR GREATER WOULD
INDICATE ADVERSE, NON-CARCINOGENIC HEALTH IMPACTS COULD OCCUR.

   FOR CERTAIN CHEMICAL CLASSES OBSERVED AT THE GREENWOOD CHEMICAL SITE (E.G., POLYCYCLIC AROMATIC
HYDROCARBONS (PAH) AND TENTATIVELY IDENTIFIED COMPOUNDS (TICS), HUMAN HEALTH INFORMATION IS VERY LIMITED. 
BECAUSE OF THIS PAUCITY OF DATA, IT IS NECESSARY TO ASSIGN A REPRESENTATIVE CHEMICAL, HAVING HUMAN HEALTH
INFORMATION, TO REPRESENT THE ENTIRE CHEMICAL GROUP.  THUS, FOR THE PURPOSES OF THIS BASELINE RISK  
ASSESSMENT, NAPHTHALENE WILL REPRESENT TOTAL PAH ON THE TARGET COMPOUND LIST, NAPHTHALENE ACETIC ACID WILL
REPRESENT TOTAL SEMI-VOLATILE TICS, AND TETRAHYDROFURAN WILL REPRESENT TOTAL VOLATILE TICS.

   AS REFLECTED IN TABLE 8, LEACHING OF CONTAMINANTS FROM OU-1 SOILS IS ESTIMATED TO RESULT IN GROUND WATER
WHICH EXCEEDS THE (10-6) CARCINOGENIC RISK LEVEL IN BOTH THE AVERAGE (6 X (10-4)) AND PLAUSIBLE MAXIMUM (2 X
10-2)) CASES IF CONSUMED ON A REGULAR BASIS.  (SEE TABLE 6 FOR SOIL CONTAMINANT LEVELS USED TO CALCULATE
AVERAGE AND PLAUSIBLE MAXIMUM CASES.) THE ACTUAL CARCINOGENIC RISK ASSOCIATED WITH THIS
   PATHWAY MAY BE BETWEEN THE AVERAGE AND PLAUSIBLE MAXIMUM CASE.  IN THE CASE OF NON-CARCINOGENS, THE
CALCULATED HAZARD INDEX EXCEEDED A VALUE OF ONE FOR BOTH THE AVERAGE AND PLAUSIBLE MAXIMUM CASES FOR THE
GROUNDWATER PATHWAY.

   IN ADDITION TO THE GROUND WATER PATHWAY, BASELINE RISK DUE TO DIRECT CONTACT WITH THE CONTAMINATED SOILS
OF OU-1 HAS ALSO BEEN ESTIMATED. THE RISK OF CONCERN IS THAT INCURRED BY POTENTIAL FUTURE RESIDENTS OF THE
SITE FROM INCIDENTAL INGESTION AND DERMAL CONTACT.  THE SOILS OF CONCERN WERE ASSUMED TO BE THOSE WITHIN FIVE
(5) FEET OF THE SURFACE. TABLE 9 INDICATES THE MEAN AND MAXIMUM CONCENTRATIONS OF THE   CONTAMINANTS OF
CONCERN IN SURFACE SOILS.  TABLE 10 SUMMARIZES ESTIMATED RISK AND HAZARD INDEX (CDI:RFD) FOR CARCINOGENS AND
NON-CARCINOGENS. ASSUMPTIONS AND CALCULATIONS ARE SUMMARIZED IN APPENDIX D OF THE FFS.

   AS REFLECTED IN TABLE 10, THE PRIMARY RISK FROM DIRECT CONTACT IS DUE TO ELEVATED LEVELS OF ARSENIC IN
SURFACE SOILS. THE AVERAGE EXCESS UPPER BOUND LIFETIME CANCER RISK IN THIS CASE IS 1 X (10-5) WHILE THE  
PLAUSIBLE MAXIMUM MAY BE AS HIGH AS 1 X (10-4).

   IN CONCLUSION, CONTAMINATED SOILS ASSOCIATED WITH LAGOONS 1, 2, AND 3, AND BACKFILL NORTH PRESENT AN
UNACCEPTABLE RISK TO HUMAN HEALTH FROM BOTH THE GROUNDWATER AND DIRECT CONTACT PATHWAYS.  IT SHOULD BE NOTED
THE RISKS IDENTIFIED IN TABLE 8 AND TABLE 10 SHOULD BE CONSIDERED CONSERVATIVE ESTIMATES.  FOR INSTANCE,
EXPOSURE LEVELS MAY BE OVERESTIMATED AND THE CRITERIA FOR HEALTH EFFECTS HAVE MARGINS OF   UNCERTAINTY.

   A REVIEW OF AVAILABLE SITE-RELATED DATA HAS NOT REVEALED AN ENVIRONMENTAL RISK OF CONCERN.  EXTENSIVE
SAMPLING OF A TRIBUTARY TO STOCKTON CREEK LOCATED APPROXIMATELY 500 FEET FROM THE SITE HAS DETECTED NO
CONTAMINANTS ASSOCIATED WITH THE SITE.  ONE SAMPLING EVENT DID REVEAL AN ESTIMATED 12 UG/L OF CYANIDE IN A
FARM POND LOCATED 300 FEET SOUTH OF LAGOON 5.  ALTHOUGH THE SOURCE OF CONTAMINATION IS UNCERTAIN, AVAILABLE
INFORMATION SUGGESTS THE SOURCE OF THIS CONTAMINATION IS SURFACE RUNOFF FROM AREAS OUTSIDE THE SCOPE OF OU-1. 
THEREFORE, ALTERNATIVES TO ADDRESS THIS POTENTIAL PROBLEM SHALL BE EVALUATED AS PART OF OPERABLE UNIT TWO. 
NO CRITICAL HABITATS, ENDANGERED SPECIES OR WETLANDS HAVE BEEN DETERMINED TO BE AFFECTED BY THE SITE.

   BASED ON THE ABOVE FINDINGS, ACTUAL OR THREATENED RELEASES OF HAZARDOUS SUBSTANCES FROM THE SITE (OU-1),
IF NOT ADDRESSED BY IMPLEMENTING THE RESPONSE SECTION SELECTED IN THIS ROD, MAY PRESENT AN IMMINENT AND
SUBSTANTIAL ENDANGERMENT TO PUBLIC HEALTH, WELFARE OR THE ENVIRONMENT.

   #RAO
   VIII.  REMEDIAL ACTION OBJECTIVES

   THE OBJECTIVE OF REMEDIAL ACTION THAT ADDRESSES SOILS ASSOCIATED WITH LAGOONS 1, 2 AND 3 AND BACKFILL
NORTH (OU-1) IS TO MINIMIZE RISK TO HUMAN HEALTH AND THE ENVIRONMENT, AND IN PARTICULAR, TO MINIMIZE  
EXPOSURE FROM THE DIRECT CONTACT--INCIDENTAL INGESTION AND DERMAL CONTACT--AND INGESTION OF GROUND WATER
CONTAMINATED BY LEACHATE MIGRATING FROM THE SOILS OF CONCERN.  EXPOSURE FROM BOTH OF THESE PATHWAYS, UNDER
CERTAIN CIRCUMSTANCES, MAY BE REDUCED BY PLACEMENT OF A PERMANENT, IMPERMEABLE CAP OVER THE SOIL OF CONCERN. 



HOWEVER, IN THIS CASE, EROSIONAL PROCESSES INDUCED BY THE STEEP TERRAIN CHARACTERISTIC OF THE SITE PREVENT
PLACEMENT OF A PERMANENT CAP.  PLACEMENT OF A CAP WHICH IS UNLIKELY TO BE PERMANENT DOES NOT CONFORM WITH
SARA'S PREFERENCE FOR PERMANENT SOLUTIONS.  THE ALTERNATIVE IS REMOVAL FROM THE SITE OF ALL   SOIL DETERMINED
TO EXCEED SITE-SPECIFIC, RISK-BASED CLEANUP LEVELS.

   SITE-SPECIFIC RISK-BASED CLEANUP LEVELS PROTECTIVE OF THE GROUNDWATER INGESTION PATHWAY ARE PRESENTED IN
TABLE 11.  TARGET CONCENTRATIONS PROTECTIVE OF THIS PATHWAY WERE DEVELOPED FROM MODELS TO DETERMINE  
BASE-LINE RISK.  SPECIFIC CALCULATIONS CAN BE FOUND IN APPENDIX 8 OF THE FFS.  TO AVOID EXCEEDING GROUND
WATER CRITERIA IDENTIFIED IN TABLE 11, ALL SOILS ABOVE TARGET CONCENTRATIONS IN THIS TABLE WILL BE REMOVED
FROM THE SITE.  IN ALL CASES, WITH ONE EXCEPTION, CRITERIA PROTECTIVE OF THE GROUNDWATER PATHWAY ARE ALSO
PROTECTIVE OF THE DIRECT CONTACT PATHWAY. THE EXCEPTION IS ARSENIC, WHERE A SURFACE SOIL CONCENTRATION OF 25
MG/KGS HAS BEEN DETERMINED TO PRODUCE A CARCINOGENIC RISK OF (10-5), WHILE A CONCENTRATION OF 2.5 MG/KG
CORRESPONDS TO AN ESTIMATED (10-6) CARCINOGENIC RISK.  BACKGROUND LEVELS OF ARSENIC IN THE EASTERN UNITED  
STATES AVERAGE AN ESTIMATED 7.4 MG/KG AND RANGE UP TO 73 PPM.  IN ADDITION, THE CANCER OF CONCERN IN THIS
CASE IS A NON-FATAL FORM OF SKIN CANCER.  AS A RESULT, 25 MG/KG OF ARSENIC IN SOIL IS CONSIDERED TO BE  
PROTECTIVE AND IS THE TARGET CLEANUP LEVEL FOR THIS SUBSTANCE.

   #DA
   IX.  DESCRIPTION OF ALTERNATIVES

   THE FOCUSED FEASIBILITY STUDY (FFS) FOR THE GREENWOOD CHEMICAL SITE DEVELOPED AND SCREENED ALTERNATIVES TO
ADDRESS OU-1.  UPON COMPLETION OF THE SCREENING PROCESS DESCRIBED IN THE FFS, FOUR ALTERNATIVES WERE  
EVALUATED IN DETAIL.  THE NO ACTION ALTERNATIVE WAS EVALUATED AS REQUIRED BY CERCLA.  IN ADDITION, THREE
ALTERNATIVES INVOLVING BOTH TREATMENT AND CONTAINMENT WERE EVALUATED.  UNLIKE THE NO ACTION ALTERNATIVE, THE
THREE TREATMENT ALTERNATIVES STRIVE TO ACHIEVE PREVIOUSLY IDENTIFIED REMEDIAL OBJECTIVES.  THERE ARE NO
OPERATION AND MAINTENANCE (O&M) COSTS ASSOCIATED WITH THESE THREE ALTERNATIVES.

   ALTERNATIVE 1:  NO ACTION

   COST (PRESENT WORTH): $529,900.
   O&M COST (PRESENT WORTH): $462,600.
   IMPLEMENTATION TIME: OVER 5 YEARS

   UNDER THIS ALTERNATIVE, NO REMEDIAL ACTION WOULD BE TAKEN OTHER THAN (1) GROUNDWATER AND SOIL MONITORING
AND (2) RE-SEEDING OF AREAS DISTURBED BY REMEDIAL INVESTIGATION ACTIVITIES.  A PROGRAM OF PERIODIC
GROUNDWATER AND SOIL MONITORING WOULD BE IMPLEMENTED OVER THE NEXT 30 YEARS TO EVALUATE CHANGES IN SITE
CONDITIONS OVER TIME.  BECAUSE CONTAMINATION OF OU-1 SOILS WILL REMAIN IN PLACE, COLLECTED MONITORING DATA
WILL BE EVALUATED NO LESS OFTEN THAN EVERY 5 YEARS AS REQUIRED BY SECTION 121 (C) OF CERCLA AS AMENDED. 
SIMILARLY, THE NEED FOR REMEDIAL ACTION WOULD ALSO BE EVALUATED EVERY FIVE YEARS.  CAPITAL COSTS IN THIS CASE
COVER INSTALLATION OF ADDITIONAL MONITORING WELLS (IF NECESSARY).

   ALTERNATIVE 2:  EXCAVATION, ONSITE THERMAL OXIDATION (INCINERATION),
   SOLIDIFICATION, AND OFFSITE DISPOSAL OF RESIDUALS

   COST (PRESENT WORTH): $7,884,000.
   IMPLEMENTATION TIME: 18 TO 30 MONTHS

   MAJOR COMPONENTS: THE MAJOR FEATURES INCLUDE EXCAVATION OF AN ESTIMATED 4,500 CUBIC YARDS OF CONTAMINATED
SOIL ASSOCIATED WITH LAGOONS 1,2 AND 3, AND BACKFILL NORTH (OU-1), ONSITE THERMAL OXIDATION, ONSITE
STABILIZATION OF TREATED RESIDUALS (IF NECESSARY), AND/OR TRANSPORT OF RESIDUALS TO AN OFFSITE RCRA SUBTITLE
C LANDFILL.  IN ADDITION, CONTAINERIZED CHEMICALS WOULD BE TREATED AND/OR DISPOSED OF OFFSITE.

   SOILS EXCEEDING SITE-SPECIFIC, RISK-BASED CLEANUP LEVELS WOULD BE EXCAVATED AND TREATED ONSITE IN
ACCORDANCE WITH RCRA SUBPART O STANDARDS USING A THERMAL OXIDATION UNIT.  WHERE FEASIBLE, CONTENTS OF  
CONTAINED CHEMICALS WOULD ALSO BE INCINERATED ONSITE.  THE UNIT WOULD BE MOBILIZED, OPERATED, AND CLOSED
ACCORDING TO THE REQUIREMENTS OF RCRA SUBPART O), 40 CFR 264.340.

   THESE REQUIREMENTS ARE APPLICABLE BECAUSE THE SOIL CONTAINS A RCRA-LISTED WASTE.  SPECIFIC OPERATING
PRACTICES NECESSARY TO MEET THE PERFORMANCE OBJECTIVES, INCLUDING A 99.99 PERCENT DESTRUCTION AND   REMOVAL
EFFICIENCY (DRE) OF STACK EMISSIONS AS REQUIRED BY SUBPART O OF RCRA, WOULD BE DETERMINED THROUGH A TRIAL
BURN AT THE SITE AFTER THE INSTALLATION OF THE THERMAL UNIT.  SITE-SPECIFIC AIR MODELING HAS   DETERMINED
THAT ARSENIC EMISSIONS FROM THE THERMAL OXIDATION UNIT COULD PRESENT A RISK TO SURROUNDING POPULATION WITHOUT
APPROPRIATE EMISSION CONTROLS. THEREFORE, THE UNIT WOULD LIKELY BE EQUIPPED WITH A FORCED FLUX CONDENSER AND



A HIGH-ENERGY COLLISION SCRUBBER TO MINIMIZE THE EMISSIONS OF ARSENIC AND THE RESULTANT RISK.

   SINCE THE SOILS CONTAIN A RCRA-LISTED WASTE, THE RESIDUALS FROM THE TREATMENT PROCESS WOULD BE DISPOSED IN
A RCRA SUBTITLE C LANDFILL AFTER COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE RCRA LAND   DISPOSAL
RESTRICTIONS IS CONFIRMED.  BECAUSE ESTABLISHMENT OF A SUBTITLE C LANDFILL ONSITE IS NOT TECHNICALLY
FEASIBLE, AN OFFSITE DISPOSAL FACILITY SHALL BE USED.

   TRANSPORT OF SOIL RESIDUALS MUST MEET ALL STANDARDS APPLICABLE TO TRANSPORTERS OF RCRA HAZARDOUS WASTE
(RCRA SEC. 3003, 40 CFR 262-263 AND VIRGINIA STATE HAZARDOUS WASTE MANAGEMENT REGULATIONS), WHILE THE  
DISPOSAL FACILITY MUST BE IN COMPLIANCE WITH RCRA SUBTITLE C LANDFILL STANDARDS PER EPA PROCEDURES FOR
IMPLEMENTING OFF SITE RESPONSE ACTIONS (EPA DIRECTIVE 9834.11).  CONTAINED CHEMICALS WHICH CANNOT BE  
INCINERATED ONSITE SHALL ALSO BE TRANSPORTED OFFSITE FOR TREATMENT AND/OR DISPOSAL.  ALL SOILS EXCEEDING
RISK-BASED CLEANUP LEVELS SHALL BE EXCAVATED AND REMOVED FROM THE SITE.  THEREFORE, RCRA CLEAN CLOSURE  
REQUIREMENTS WILL HAVE TO BE MET FOR ALL EXCAVATED AREAS BY BACKFILLING WITH CLEAN SOIL, GRADING TO PROMOTE
DRAINAGE, COVERAGE WITH TOPSOIL, AND REVEGETATION TO MINIMIZE EROSION.  (GROUND WATER REMEDIATION NECESSARY
TO COMPLETE RCRA CLEAN CLOSURE WILL BE SELECTED UNDER OU-2.)  SINCE USE OF SOILS IN THE AREA OF CONCERN WILL
BE UNRESTRICTED, NEITHER OPERATION AND MAINTENANCE NOR A SARA FIVE-YEAR REVIEW WILL BE NECESSARY.

   ALTERNATIVE 3:  EXCAVATION, OFF SITE THERMAL OXIDATION (INCINERATION),
   AND OFF SITE DISPOSAL OF RESIDUALS

   COST (PRESENT WORTH): $8,787,900.
   IMPLEMENTATION TIME: 16 MONTHS

   MAJOR COMPONENTS: AN ESTIMATED 4,500 CUBIC YARDS OF CONTAMINATED SOIL ASSOCIATED WITH LAGOONS 1, 2 AND 3
AND BACKFILL NORTH WOULD BE EXCAVATED AND TRANSPORTED TO AN OFF SITE THERMAL OXIDATION TREATMENT FACILITY.
FOLLOWING THERMAL OXIDATION, RESIDUALS WOULD BE STABILIZED (IF NECESSARY) AND DISPOSED IN A RCRA SUBTITLE C
LANDFILL.  CONTAINERIZED CHEMICALS WOULD ALSO BE TRANSPORTED OFFSITE FOR THERMAL OXIDATION AND   LANDFILLING.

   SOILS EXCEEDING RISK-BASED CLEANUP LEVELS WOULD BE EXCAVATED AND TRANSPORTED IN COMPLIANCE WITH STANDARDS
APPLICABLE TO TRANSPORTERS OF HAZARDOUS WASTE (RCRA SEC 3003 40 CFR 262-263 AND VIRGINIA STATE   HAZARDOUS
WASTE MANAGEMENT REGULATIONS) TO AN INCINERATION FACILITY. THE SELECTED FACILITY WOULD BE PERMITTED AND IN
COMPLIANCE WITH ALL REQUIREMENTS APPLICABLE TO RCRA INCINERATION FACILITIES, INCLUDING 40  CFR 264, SUB-PART
O AND CFR 270.124.  SPECIFIC REQUIREMENTS WOULD INCLUDE A 99.99 PERCENT DESTRUCTION EFFICIENCY.  IF
NECESSARY, RESIDUAL ASH REMAINING AFTER OXIDATION WOULD BE STABILIZED/SOLIDIFIED BY THE   PERMITTED FACILITY
PRIOR TO DISPOSAL IN A RCRA SUBTITLE C LANDFILL.

   EXCAVATED AREAS WOULD BE BACKFILLED WITH CLEAN SOIL, GRADED TO PROMOTE DRAINAGE, COVERED WITH TOP-SOIL AND
REVEGETATED DUE TO REMOVAL OF ALL SOIL EXCEEDING RISK-BASED CLEANUP LEVELS, RCRA CLEAN CLOSURE   REQUIREMENTS
FOR THE EXCAVATED AREAS WILL BE MET.  (GROUNDWATER REMEDIATION NECESSARY TO COMPLETE RCRA CLEAN CLOSURE WILL
BE SELECTED UNDER OU-2.) SINCE USE OF SOILS IN THE AREA OF CONCERN WILL BE UNRESTRICTED, NEITHER OPERATION
AND MAINTENANCE OR A SARA FIVE-YEAR REVIEW WILL BE NECESSARY.

   ALTERNATIVE 4:  EXCAVATION, ON SITE ENHANCED VOLATILIZATION AND
   SOLIDIFICATION, OFF-SITE DISPOSAL

   COST (PRESENT WORTH): $6,558,000.
   IMPLEMENTATION TIME: 36 TO 48 MONTHS

   MAJOR COMPONENTS: AN ESTIMATED 4,500 CUBIC YARDS OF CONTAMINATED SOILS ASSOCIATED WITH LAGOONS 1,2 AND 3
AND BACKFILL NORTH WOULD BE EXCAVATED AND TREATED ONSITE IN AN ENHANCED, LOW-TEMPERATURE VOLATILIZATION  
TREATMENT UNIT.  ORGANIC HYDROCARBON RESIDUALS COLLECTED DURING TREATMENT WOULD BE TRANSPORTED TO AN OFF-SITE
THERMAL OXIDATION UNIT FOR DESTRUCTION.  RESIDUAL SOILS WOULD BE STABILIZED/SOLIDIFIED ONSITE (IF  NECESSARY)
AND TRANSPORTED TO AN OFFSITE RCRA SUBTITLE C LANDFILL FOR DISPOSAL.  THE LANDFILL OF CONCERN WOULD BE IN
COMPLIANCE WITH RCRA SUBTITLE C REQUIREMENTS PER EPA PROCEDURES FOR IMPLEMENTING OFFSITE   RESPONSE ACTIONS
(EPA DIRECTIVE 9834.11).  CONTAINERIZED CHEMICALS WOULD BE TRANSPORTED OFFSITE FOR TREATMENT AND/OR DISPOSAL.

   AVAILABLE LOW TEMPERATURE VOLATILIZATION TREATMENT SYSTEMS ARE NOT KNOWN TO BE EQUIPPED WITH A FORCED FLUX
CONDENSER/HIGH ENERGY COLLISION SCRUBBER EXPECTED TO BE NECESSARY TO MINIMIZE ARSENIC EMISSIONS.  AS A
RESULT, THESE CONTROLS WOULD HAVE TO BE ADAPTED TO THE TREATMENT SYSTEM OF CONCERN.  IN ADDITION, BENCH AND
PILOT SCALE TESTS WOULD BE NECESSARY TO CONFIRM RCRA LAND DISPOSAL RESTRICTIONS (AND CORRESPONDING TREATMENT
LEVELS) WILL BE MET.  EXTENSIVE TESTS WOULD ALSO BE REQUIRED TO REFINE THE DESIGN OF THE SYSTEM.



   EXCAVATED AREAS SHALL BE BACKFILLED, GRADED AND REVEGETATED.  DUE TO REMOVAL OF ALL SOIL EXCEEDING
RISK-BASED CLEANUP LEVELS, RCRA CLEAN CLOSURE REQUIREMENTS FOR THE EXCAVATED AREAS WILL BE MET.  (GROUND  
WATER REMEDIATION NECESSARY TO COMPLETE RCRA CLEAN CLOSURE WILL BE SELECTED UNDER OU-2).  SINCE USE OF SOILS
IN THE AREA OF CONCERN WILL BE UNRESTRICTED, NEITHER OPERATION AND MAINTENANCE NOR A SARA FIVE-YEAR   REVIEW
WOULD BE NECESSARY.

   #CAA
   X.  COMPARATIVE ANALYSIS OF ALTERNATIVES

   THE FOUR REMEDIAL ACTION ALTERNATIVES DESCRIBED ABOVE WERE EVALUATED USING THE FOLLOWING NINE EVALUATION
CRITERIA PRESENTED IN "GUIDANCE FOR CONDUCTING REMEDIAL INVESTIGATIONS AND FEASIBILITY STUDIES UNDER CERCLA"
(EPA, OCTOBER 1988) AND EPA DIRECTIVE 9355, 3-20, "DRAFT GUIDANCE ON PREPARING SUPERFUND DECISION DOCUMENTS:
THE PROPOSED PLAN AND RECORD OF DECISION."

   THRESHOLD CRITERIA

   *   OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT
   *   COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS(ARARS)

   PRIMARY BALANCING CRITERIA

   *   REDUCTION OF TOXICITY, MOBILITY, OR VOLUME
   *   IMPLEMENTABILITY
   *   SHORT-TERM EFFECTIVENESS
   *   LONG-TERM EFFECTIVENESS
   *   COST

   MODIFYING CRITERIA

   *   COMMUNITY ACCEPTANCE
   *   STATE ACCEPTANCE

   THESE EVALUATION CRITERIA RELATE DIRECTLY TO REQUIREMENTS IN SECTION 121 OF CERCLA WHICH MEASURE THE
OVERALL FEASIBILITY AND ACCEPTABILITY OF THE REMEDY.  THRESHOLD CRITERIA MUST BE SATISFIED (OR AN ARARS
WAIVER OBTAINED) IN ORDER FOR A REMEDY TO BE ELIGIBLE FOR SELECTION.  PRIMARY BALANCING CRITERIA ARE USED TO
WEIGH MAJOR TRADEOFFS BETWEEN REMEDIES. STATE AND COMMUNITY ACCEPTANCE ARE MODIFYING CRITERIA FORMALLY TAKEN
INTO ACCOUNT AFTER PUBLIC COMMENT IS RECEIVED ON THE PROPOSED PLAN.  THE EVALUATIONS ARE AS FOLLOWS:

   A. PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

   A PRIMARY REQUIREMENT OF CERCLA IS THAT THE SELECTED REMEDIAL ACTION BE PROTECTIVE OF HUMAN HEALTH AND THE
ENVIRONMENT.  A REMEDY IS PROTECTIVE IF IT REDUCES CURRENT AND POTENTIAL RISKS TO ACCEPTABLE LEVELS POSED BY
EACH EXPOSURE PATHWAY AT THE SITE.

   1.  ONSITE THERMAL OXIDATION, OFFSITE THERMAL OXIDATION

   BOTH ALTERNATIVES INCLUDE EXCAVATION AND INCINERATION OF ALL SOILS EXCEEDING RISK-BASED CLEAN-UP LEVELS. 
PERFORMANCE OBJECTIVES FOR ALL OPERATING INCINERATORS, AS REQUIRED BY SUBPART O OF RCRA, INCLUDE 99.99
PERCENT DESTRUCTION.  THIS OBJECTIVE IS EXPECTED TO BE MET IN EACH CASE.  BOTH INCINERATION ALTERNATIVES WILL
BE EQUALLY PROTECTIVE.  IN EACH CASE, RESIDUALS MAY BE STABILIZED/SOLIDIFIED IF NECESSARY TO IMMOBILIZE
METALS PRIOR TO DISPOSAL.  ONSITE RISKS FROM DIRECT CONTACT AND GROUNDWATER PATHWAYS WOULD EFFECTIVELY BE
MITIGATED IN BOTH INSTANCES.

   2.  ENHANCED VOLATILIZATION

   ALL SOILS ABOVE RISK-BASED CLEAN-UP LEVELS SHALL BE EXCAVATED FOR TREATMENT.  ENHANCED VOLATILIZATION IS
EXPECTED TO SIGNIFICANTLY REDUCE CONCENTRATIONS OF ORGANIC COMPOUNDS, PARTICULARLY THE VOLATILE FRACTION. 
REDUCTION EFFICIENCY FOR SEMI-VOLATILE ORGANICS MAY NOT BE AS HIGH AS THAT FOR THE INCINERATION ALTERNATIVES. 
SOLID RESIDUALS FROM TREATMENT WOULD BE DISPOSED OFF-SITE.  ONSITE RISKS FROM DIRECT CONTACT AND GROUNDWATER
PATHWAYS WOULD BE EFFECTIVELY MITIGATED.

   3.  NO ACTION



   THIS ALTERNATIVE WOULD NOT BE PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT.  IN PARTICULAR, CONTAMINATED
SOILS WOULD NOT BE EXCAVATED, AND RISKS IDENTIFIED PREVIOUSLY WOULD REMAIN INDEFINITELY.  BASED ON THIS
DETERMINATION, THE "NO ACTION" ALTERNATIVE SHALL NOT BE SUBJECTED TO FURTHER EVALUATION.

   B.  COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

   SECTION 121(D) OF CERCLA REQUIRES THAT REMEDIAL ACTIONS AT CERCLA SITES AT LEAST ATTAIN LEGALLY APPLICABLE
OR RELEVANT AND APPROPRIATE FEDERAL AND STATE STANDARDS, REQUIREMENTS, CRITERIA, AND LIMITATIONS (WHICH ARE
COLLECTIVELY REFERRED TO AS "ARARS").  APPLICABLE REQUIREMENTS (REQUIREMENTS WHICH MUST BE SATISFIED UNLESS
ONE OF CERCLA'S WAIVER PROVISIONS IS JUSTIFIED) ARE THOSE SUBSTANTIVE ENVIRONMENTAL PROTECTION REQUIREMENTS,
CRITERIA, OR LIMITATIONS PROMULGATED UNDER FEDERAL OR STATE LAW WHICH, WHILE NOT APPLICABLE TO THE HAZARDOUS
MATERIALS FOUND AT THE SITE, THE REMEDIAL ACTION ITSELF, THE SITE LOCATION, OR OTHER CIRCUMSTANCES AT THE
SITE, NEVERTHELESS ADDRESS PROBLEMS OR SITUATIONS SUFFICIENTLY SIMILAR TO THOSE ENCOUNTERED AT THE SITE THAT
THEIR USE IS WELL-SUITED TO THAT SITE.

   SIGNIFICANT ARAR'S IMPACTING THE REMEDY SELECTION PROCESS ARE DISCUSSED BELOW.

   1.  ONSITE THERMAL OXIDATION, OFFSITE THERMAL OXIDATION

   SINCE THE SOILS OF CONCERN CONTAIN RCRA-LISTED WASTES (F002 AND F005), RCRA LAND DISPOSAL RESTRICTIONS
(INCLUDING 40 CFR SECTION 268) ADDRESSING DISPOSAL OF THE EXCAVATED SOIL ARE APPLICABLE OR RELEVANT AND  
APPROPRIATE.  (SEE SECTION XI FOR MORE DETAILS).  THERMAL OXIDATION OF THE SOILS IN AN INCINERATOR MEETING
RCRA SUBPART O REQUIREMENTS IS EXPECTED TO PRODUCE A SOLID RESIDUE WHICH MEETS ALL RCRA LDR.  IN EACH CASE,
RCRA SUBTITLE C CLOSURE REQUIREMENTS ARE APPLICABLE AND WOULD BE MET VIA EXCAVATION OF ALL SOILS EXCEEDING
SITE SPECIFIC RISK-BASED CLEAN-UP LEVELS.  (GROUNDWATER REMEDIATION SHALL ALSO BE REQUIRED TO   COMPLETE RCRA
CLEAN CLOSURE.)

   EACH ALTERNATIVE IS EXPECTED TO MEET ALL ARAR'S UNDER BOTH THE CLEAN AIR ACT (INCLUDING 40 CFR PARTS 1 TO
99 AND 40 CFR 61.01) AND STATE OF VIRGINIA REGULATIONS FOR THE CONTROL AND ABATEMENT OF AIR POLLUTION  
(WHERE APPLICABLE).

   2.  ENHANCED VOLATILIZATION

   PRIOR TO DISPOSAL OF THE EXCAVATED SOIL, RCRA LAND DISPOSAL RESTRICTIONS (LDR) MUST BE MET.  AFTER
TREATMENT VIA ENHANCED VOLATILIZATION, THE SOIL IS LIKELY TO MEET APPLICABLE TREATMENT STANDARDS FOR VOLATILE
COMPOUNDS DESCRIBED IN 40 CFR 268 AND OTHER RELEVANT AND APPROPRIATE LDR CRITERIA.  AN ALTERNATIVE LDR
COMPLIANCE OPTION IS TO OBTAIN A TREATABILITY VARIANCE (SEE EPA DIRECTIVE 9347.3-06FS).  REDUCTION OF
SEMI-VOLATILE COMPOUNDS TO RELEVANT AND APPROPRIATE LDR CRITERIA CAN ONLY BE CONFIRMED THROUGH BENCH AND
PILOT SCALE STUDIES.  SHOULD CONTAMINANT LEVELS IN SOILS NOT BE REDUCED PER LDR ARAR'S, THE RESIDUAL SOIL MAY
HAVE TO BE TREATED AGAIN VIA ALTERNATIVE MEANS (E.G. THERMAL OXIDATION) BEFORE IT CAN BE DISPOSED.  WHILE
COMPLIANCE WITH LDR CANNOT BE CONFIRMED AT THIS TIME, EXCAVATION OF ALL SOIL ABOVE RISK-BASED CLEAN-UP LEVELS
WILL MEET RCRA SUBTITLE C CLEAN CLOSURE REQUIREMENTS FOR RCRA UNITS OF CONCERN.  (GROUNDWATER REMEDIATION
SHALL ALSO BE REQUIRED TO COMPLETE RCRA CLEAN CLOSURE.)  AS IN THE CASE OF THE INCINERATION ALTERNATIVES, AIR
EMISSION ARAR'S UNDER BOTH THE CLEAN AIR ACT AND VIRGINIA REGULATIONS FOR CONTROL AND ABATEMENT OF AIR
POLLUTION ARE EXPECTED TO BE MET.

   3.  REDUCTION OF TOXICITY, NOBILITY, OR VOLUME

   THIS EVALUATION CRITERIA ADDRESSES THE DEGREE TO WHICH A TECHNOLOGY OR REMEDIAL ALTERNATIVE REDUCES
TOXICITY, MOBILITY, OR VOLUME OF HAZARDOUS SUBSTANCES.  SECTION 121(B) OF CERCLA ESTABLISHES A PREFERENCE FOR
REMEDIAL ACTIONS THAT PERMANENTLY AND SIGNIFICANTLY REDUCE THE TOXICITY, MOBILITY, OR VOLUME OF HAZARDOUS
CONTAMINANTS OVER REMEDIAL ACTIONS WHICH WOULD NOT RESULT IN SUCH REDUCTIONS.

   1.  ONSITE THERMAL OXIDATION, OFFSITE THERMAL OXIDATION

   BOTH ALTERNATIVES WILL REDUCE THE TOXICITY AND VOLUME OF ORGANIC CONTAMINANTS TO THE MAXIMUM EXTENT
POSSIBLE.  IN PARTICULAR, PER REQUIREMENTS OF SUBPART O OF RCRA, REDUCTION EFFICIENCY WILL BE AT LEAST  
99.99 PERCENT.  IF NECESSARY, SOLIDIFICATION/STABILIZATION CAN REDUCE THE MOBILITY OF METALS PRIOR TO LAND
DISPOSAL.

   2.  ENHANCED VOLATILIZATION

   THE TOXICITY AND VOLUME OF VOLATILE ORGANIC CONTAMINANTS ARE EXPECTED TO BE REDUCED SIGNIFICANTLY. 



REDUCTION EFFICIENCY FOR SEMI-VOLATILE ORGANICS, IS NOT EXPECTED TO BE AS HIGH AND MAY BE SIGNIFICANTLY LESS
THAN THAT ACHIEVED VIA THERMAL OXIDATION.  IN THE CASE OF BOTH VOLATILES AND SEMI-VOLATILES, REDUCTION
EFFICIENCIES ARE NOT KNOWN AT THIS TIME. IF NECESSARY, METALS COULD BE IMMOBILIZED VIA SOLIDIFICATION
STABILIZATION PRIOR TO DISPOSAL.  ORGANIC CONTAMINANTS COLLECTED IN THE THERMAL VOLATILIZATION UNIT WILL BE
DESTROYED OFFSITE BY MEANS OF THERMAL OXIDATION.

   D.  IMPLEMENTABILITY

   IMPLEMENTABILITY REFERS TO THE TECHNICAL AND ADMINISTRATIVE FEASIBILITY OF A REMEDY, FROM DESIGN THROUGH
CONSTRUCTION, OPERATION, AND MAINTENANCE.  IN ALL CASES, COORDINATION WITH THE VIRGINIA DEPARTMENT OF WASTE
MANAGEMENT WILL FACILITATE IMPLEMENTABILITY.

   1.  OFFSITE THERMAL OXIDATION

   SEVERAL INCINERATORS ARE ALREADY PERMITTED UNDER RCRA TO TREAT THE SOILS OF CONCERN.  THESE FACILITIES
GENERALLY INCLUDE RCRA SUBTITLE C LANDFILLS FOR DISPOSAL OF SOLID RESIDUALS.  WHILE INCINERATOR CAPACITY   IS
NOT HIGH AT THIS TIME, SEVERAL NEW FACILITIES WITHIN A REASONABLE DISTANCE OF THE SITE ARE EXPECTED TO BE
ON-LINE BY 1990.  THIS ALTERNATIVE EMPLOYS PROVEN TECHNOLOGIES AND IS READILY IMPLEMENTABLE.

   2.  ONSITE THERMAL OXIDATION

   LOCAL RESIDENCES ARE LOCATED AS CLOSE AS 400 FEET UPSLOPE OF THE SITE. DUE TO THE RELATIVE LOCATION OF
RESIDENCES, ARSENIC EMISSIONS FROM AN ONSITE INCINERATOR ARE EXPECTED TO REQUIRE REDUCTION WHICH WOULD LIKELY
BE ACCOMPLISHED ONLY VIA INSTALLATION AND OPERATION OF A FORCED FLUX CONDENSER AND COLLISION SCRUBBER. 
INSTALLATION AND TESTING OF THIS EQUIPMENT IS EXPECTED TO TAKE UP TO SIX MONTHS.  WHILE EMISSION CONTROL
EFFICIENCIES NECESSARY TO ELIMINATE UNACCEPTABLE RISK TO RESIDENTS ARE EXPECTED TO BE ACHIEVED, THESE
REDUCTION EFFICIENCIES CANNOT BE CONFIRMED AT THIS TIME.  WHILE MORE COMPLEX THAN OFFSITE INCINERATION, THE
REMAINING COMPONENTS OF THIS ALTERNATIVE ARE IMPLEMENTABLE.

   3.  ENHANCED VOLATILIZATION

   SEVERAL MOBILE ENHANCED VOLATILIZATION SYSTEMS ARE AVAILABLE.  HOWEVER, THE SYSTEM MOST LIKELY TO BE
EFFECTIVE AT REDUCING BOTH VOLATILE AND SEMI-VOLATILE HYDROCARBONS FROM THE CLAY SOIL CHARACTERISTIC OF  
GREENWOOD CHEMICAL HAS NOT BEEN EQUIPPED WITH AIR POLLUTION CONTROLS EXPECTED TO BE NECESSARY IN THIS CASE. 
UP TO A YEAR OF CONSTRUCTION AND TESTING WOULD LIKELY BE NECESSARY TO INSTALL THIS EQUIPMENT AS NEEDED. BENCH
AND PILOT SCALE TESTING WOULD ALSO BE NECESSARY TO CONFIRM THE EFFECTIVENESS OF THIS ALTERNATIVE IN MEETING
LDR AND TO REFINE THE DESIGN OF THE SYSTEM.  AT THIS TIME, ENHANCED VOLATILIZATION HAS NOT BEEN PROVEN TO BE
EFFECTIVE IN REDUCING THE CONCENTRATIONS OF SEMI-VOLATILE COMPOUNDS UNIQUE TO THIS SITE.  CLAY SOILS
CHARACTERISTIC OF THE SITE MAY PRESENT TECHNICAL PROBLEMS, PARTICULARLY WITH REDUCTION OF SEMI-VOLATILE
COMPOUNDS.

   E.  SHORT-TERM EFFECTIVENESS

   SHORT-TERM EFFECTIVENESS ADDRESSES THE PERIOD OF TIME NEEDED TO ACHIEVE PROTECTION OF HUMAN HEALTH AND THE
ENVIRONMENT, AND ANY ADVERSE IMPACTS THAT MAY BE POSED DURING THE CONSTRUCTION AND OPERATION PERIOD UNTIL
CLEANUP GOALS ARE ACHIEVED.

   1.  OFFSITE THERMAL OXIDATION

   THERE WOULD BE MINIMAL IMPACT TO THE COMMUNITY DURING IMPLEMENTATION. RUNOFF SHALL BE DIVERTED AWAY FROM
AREAS OF EXCAVATION AS NECESSARY. AIR EMISSIONS WOULD BE LIMITED TO THOSE GENERATED DURING EXCAVATION. RISKS
POSED BY TRANSPORT OF THE CONTAMINATED SOIL HAVE BEEN DETERMINED TO BE MINIMAL EVEN IN THE CASE OF AN
ACCIDENTAL RELEASE IN TRANSPORT. FUGITIVE DUST EMISSIONS COULD BE READILY MINIMIZED USING WATER SPRAYS AND
CONVENTIONAL ENGINEERING MEASURES.  DESIGN OF THIS ALTERNATIVE COULD TAKE LESS THAN A YEAR, WITH ALL SOIL
EXCAVATED AND TRANSPORTED TO AN OFFSITE INCINERATOR DISPOSAL FACILITY WITHIN ONE-HALF YEAR PROVIDED THAT
ADEQUATE CAPACITY EXISTED.

   2.  ONSITE THERMAL OXIDATION

   THE COMMUNITY RESIDING IN THE IMMEDIATE VICINITY OF THE SITE WOULD BE EXPOSED TO LOW-LEVEL ARSENIC
EMISSIONS FROM AN ONSITE INCINERATOR, PARTICULARLY THOSE RESIDING UPSLOPE OF THE SITE.  WHILE SPECIAL AIR  
POLLUTION EQUIPMENT IS EXPECTED TO MINIMIZE EXPOSURE TO ACCEPTABLE LEVELS, DELAYS MAY BE INCURRED IN GETTING
THE SYSTEM ON-LINE AND DURING OPERATION.  THESE DELAYS WOULD RESULT IN ADDITIONAL CONTAMINANT RELEASES TO



GROUNDWATER DURING THE PERIOD OF CONCERN.  DESIGN AND CONTRACTOR PROCUREMENT COULD EXCEED ONE YEAR, WHILE
CONSTRUCTION AND IMPLEMENTATION COULD ALSO EXCEED ONE YEAR.

   3.  ENHANCED VOLATILIZATION

   WHILE ARSENIC EMISSIONS FROM A LOW TEMPERATURE ENHANCED VOLATILIZATION SYSTEM COULD BE LOWER THAN THOSE
FROM ONSITE THERMAL OXIDATION, SPECIAL AIR POLLUTION CONTROL EQUIPMENT MAY STILL BE REQUIRED (FORCED FLUX  
CONDENSER AND HIGH ENERGY SCRUBBER).  WITHOUT EFFECTIVE AIR POLLUTION CONTROLS, CARCINOGENIC RISK INCURRED BY
RESIDENTS IN THE AREA MAY BE UP TO 1 X (10-4).  THIS EQUIPMENT WOULD HAVE TO BE SPECIALLY ADAPTED TO THE
THERMAL TREATMENT UNIT.  AFTER ADAPTATION, PILOT SCALE TESTING WOULD BE REQUIRED TO VERIFY REDUCTION
EFFICIENCIES FOR ARSENIC EMISSIONS HAVE BEEN MET.  THIS PROCESS COULD TAKE UP TO 6 MONTHS.  IN ADDITION,
BENCH AND PILOT SCALE TESTS WOULD BE NECESSARY TO CONFIRM THAT LDR REQUIREMENTS WERE BEING MET AND TO REFINE
DESIGN PARAMETERS.  DESIGN COULD EXCEED ONE YEAR, WHILE CONSTRUCTION AND IMPLEMENTATION TIME COULD   EXCEED
TWO YEARS.

   F.  LONG-TERM EFFECTIVENESS AND PERMANENCE

   LONG-TERM EFFECTIVENESS AND PERMANENCE ADDRESSES THE LONGTERM PROTECTION OF HUMAN HEALTH AND THE
ENVIRONMENT ONCE CLEANUP GOALS HAVE BEEN ACHIEVED, AND FOCUSES ON RESIDUAL RISK THAT WILL REMAIN AFTER
COMPLETION OF THE REMEDIAL ACTION.

   1.  ONSITE THERMAL OXIDATION, OFFSITE THERMAL OXIDATION

   THESE ALTERNATIVES SHOULD BE EQUALLY EFFECTIVE IN THE LONG TERM.  IN EACH CASE, SITE-RELATED ORGANIC
CONTAMINANTS ARE PERMANENTLY DESTROYED TO THE MAXIMUM EXTENT POSSIBLE UNDER CURRENT TECHNOLOGY.  IF
NECESSARY,  METALS IN SOLID RESIDUALS CAN BE IMMOBILIZED VIA SOLIDIFICATION STABILIZATION PRIOR TO DISPOSAL. 
A RCRA SUBTITLE C LANDFILL PROVIDES A DISPOSAL FACILITY WHICH SHOULD FURTHER LIMIT THE MIGRATION OF ANY
INORGANIC CONTAMINANTS REMAINING IN THE SOLID RESIDUALS.

   2.  ENHANCED VOLATILIZATION

   THIS ALTERNATIVE IS EXPECTED TO MEET LDR REQUIREMENTS FOR VOLATILE ORGANIC CONTAMINANTS.  REDUCTION IS NOT
EXPECTED TO BE AS EFFICIENT FOR SEMI-VOLATILE COMPOUNDS.  IN EITHER CASE, BENCH AND PILOT SCALE STUDIES WILL
BE NECESSARY TO CONFIRM THAT LDR ARE MET AFTER TREATMENT.  IF NECESSARY, STABILIZATION/ SOLIDIFICATION CAN
REDUCE MOBILITY OF METALS IN THE RESIDUALS PRIOR TO DISPOSAL. CHEMICAL RESIDUALS FROM THE PROCESS WOULD
UNDERGO THERMAL OXIDATION IN A RCRA-PERMITTED INCINERATOR. SEMIVOLATILES LEVELS IN SOLID RESIDUALS ARE
EXPECTED TO EXCEED THAT FOUND IN RESIDUALS AFTER INCINERATION.  THESE SEMI-VOLATILES ULTIMATELY WOULD HAVE TO
BE CONTAINED IN THE SUB-TITLE C LANDFILL.  SOLIDIFICATION STABILIZATION MAY HELP IMMOBILIZE THE
SEMI-VOLATILES PRIOR TO SUCH DISPOSAL.

   G.  COST

   CERCLA REQUIRES SELECTION OF A COST-EFFECTIVE REMEDY (NOT MERELY THE LOWEST COST) THAT PROTECTS HUMAN
HEALTH AND THE ENVIRONMENT AND MEETS OTHER REQUIREMENTS OF THE STATUTE.  PROJECT COST INCLUDES ALL  
CONSTRUCTION AND OPERATION AND MAINTENANCE COSTS INCURRED OVER THE LIFE OF THE PROJECT.  AN ANALYSIS OF THE
PRESENT WORTH VALUE OF THESE COSTS HAS BEEN COMPLETED FOR EACH ALTERNATIVE DESCRIBED IN THIS RECORD OF 
DECISION, AND IS PROVIDED IN SECTION IX.  CAPITAL COSTS INCLUDE THOSE EXPENDITURES NECESSARY TO IMPLEMENT A
REMEDIAL ACTION.  ANNUAL OPERATING COSTS ARE INCLUDED IN THE PRESENT WORTH COST.

   ENHANCED VOLATILIZATION, ONSITE THERMAL OXIDATION, OFFSITE THERMAL OXIDATION

   ENHANCED VOLATILIZATION IS EXPECTED TO BE THE LEAST COSTLY ALTERNATIVE TO IMPLEMENT, ASSUMING THE VOLUME
OF CONTAMINATED SOIL IS 4,500 CUBIC YARDS.  HOWEVER, THE EFFECTIVENESS OF THIS ALTERNATIVE WOULD HAVE TO BE
DEMONSTRATED VIA BENCH AND PILOTSCALE TREATABILITY STUDIES.  BOTH ONSITE AND OFFSITE THERMAL OXIDATION ARE
PROVEN TO BE EFFECTIVE.  AT A VOLUME OF 4,500 CUBIC YARDS, THE ESTIMATED COST OF OFFSITE THERMAL OXIDATION
EXCEEDS THE ESTIMATED COST OF ONSITE THERMAL OXIDATION.  THE ACTUAL COST OF THESE ALTERNATIVES MAY BE
RELATIVELY EQUAL.  SHOULD FINAL VOLUMES EXCEED CURRENT ESTIMATES, ONSITE INCINERATION COULD BE BECOME
RELATIVELY LESS EXPENSIVE THAN OFFSITE.  ENHANCED VOLATIZATION IS LIKELY TO BE THE LEAST COSTLY ALTERNATIVE
AT ALL SOIL VOLUMES ABOVE 4,500 CUBIC YARDS.

   H.  COMMUNITY ACCEPTANCE

   A LOCAL CITIZENS GROUP (CONCERNED CITIZENS FOR GREENWOOD) HAS STRONGLY ENDORSED THE SELECTION OF OFF-SITE



THERMAL OXIDATION VIA WRITTEN COMMENTS SUBMITTED IN RESPONSE TO A PROPOSED PLAN RELEASED ON AUGUST 24, 1989. 
ADDITIONAL VERBAL COMMENTS BY LOCAL RESIDENTS DURING A PUBLIC MEETING HELD ON SEPTEMBER 12, 1989 ALSO
PREFERRED THIS ALTERNATIVE. COMMENTS DURING THE MEETING ARE SUMMARIZED IN THE RESPONSIVENESS SUMMARY IN THIS
DOCUMENT.  IN NO CASE DID THE COMMUNITY EXPRESS PREFERENCE FOR ANOTHER ALTERNATIVE.  CONCERN WAS EXPRESSED
REGARDING ANY ALTERNATIVE RESULTING IN THE RELEASE OF SIGNIFICANT AIR EMISSIONS FROM THE SITE.

   I.  STATE ACCEPTANCE

   THE COMMONWEALTH OF VIRGINIA HAS SELECTED OFF-SITE THERMAL OXIDATION AS THE PREFERRED REMEDIAL ALTERNATIVE
FOR THE GREENWOOD CHEMICAL SITE.
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   IX.  THE SELECTED REMEDY

   BASED UPON CONSIDERATION OF THE REQUIREMENTS OF CERCLA AND SARA, THE DETAILED ANALYSIS OF THE
ALTERNATIVES, AND PUBLIC COMMENTS, THE EPA HAS SELECTED OFF-SITE THERMAL OXIDATION AS THE PREFERRED REMEDIAL
ACTION FOR ADDRESSING OPERABLE UNIT ONE OF THE GREENWOOD CHEMICAL SITE.  THE COMMONWEALTH OF VIRGINIA HAS
CONCURRED IN THE SELECTION.  THIS REMEDY IS PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT, IS
COST-EFFECTIVE, MEETS OR EXCEEDS ARAR'S AND UTILIZES TREATMENT TECHNOLOGY TO THE MAXIMUM EXTENT PRACTICABLE.

   THE FIRST PRIMARY OBJECTIVE OF THIS REMEDY IS EXCAVATION OF ALL SOIL WITHIN OPERABLE UNIT ONE EXCEEDING
SITE-SPECIFIC, RISKBASED CLEANUP LEVELS.  THIS VOLUME IS CURRENTLY ESTIMATED AT 4,500 CUBIC YARDS.

   THE SITE-SPECIFIC, RISK-BASED CLEAN-UP LEVELS ARE IDENTIFIED IN THE REMEDIAL ACTION OBJECTIVES SECTION OF
THIS DOCUMENT.  UPON EXCAVATION OF ALL SUCH SOILS AND SUBSEQUENT REMOVAL FROM THE SITE, NO SOILS WITHIN 
OPERABLE UNIT ONE (SOILS ASSOCIATED WITH LAGOONS 1,2 AND 3 AND BACKFILL NORTH) SHALL PRESENT AN UNACCEPTABLE
RISK TO HUMAN HEALTH AND THE ENVIRONMENT.  IN PARTICULAR, SOILS WITHIN OPERABLE UNIT ONE SHALL NO LONGER
PRESENT A RISK DUE TO DIRECT CONTACT (DERMAL CONTACT OR INCIDENTAL INGESTION), NOR WILL LEACHATE MIGRATING
FROM THESE SOILS RESULT IN AN UNACCEPTABLE RISK TO CONSUMERS OF GROUNDWATER RECEIVING   SUCH LEACHATE.  TO
ACCOMPLISH THESE OBJECTIVES, ALL SOILS EXCEEDING LEVELS IDENTIFIED IN TABLE 11 SHALL BE EXCAVATED.  IN
ADDITION, SOILS WITH ARSENIC AT CONCENTRATIONS OF GREATER THAN 25 MG/KG SHALL BE EXCAVATED.

   PRIOR TO EXCAVATION OF THE CONTAMINATED SOIL OF CONCERN, DITCHES, DIKES, BERMS AND/OR OTHER
RUNOFF/SEDIMENT CONTROLS SHALL BE IMPLEMENTED.  THESE CONTROLS WOULD BE IN COMPLIANCE WITH VIRGINIA'S EROSION
AND SEDIMENT CONTROL LAW AND ARE EXPECTED TO MINIMIZE CONTACT OF RUNOFF WITH OU-1 SOIL.  WATER COLLECTING
WITHIN EXCAVATED AREAS OF OU-1 SHALL BE TREATED AS F002 AND F005 RCRA LISTED WASTE (SEE BELOW FOR RATIONALE).

   AT THIS TIME, IT IS ESTIMATED THAT 4,500 CUBIC YARDS OF SOIL SHALL EXCEED SITE-SPECIFIC, RISK-BASED
CLEANUP GOALS AND THUS MUST BE REMOVED FROM THE SITE.  SOIL SAMPLING SHALL DETERMINE WHEN CLEAN-UP OBJECTIVES
HAVE BEEN MET AND EXCAVATION MAY CEASE. EXCAVATED SOILS WOULD THEN BE STAGED AND SCREENED ONSITE IN
COMPLIANCE WITH RCRA REGULATIONS ADDRESSING WASTE PILES (40 CFR 264.250-259).  THE SCREENED SOILS SHALL THEN
BE TRANSPORTED TO AN OFF-SITE THERMAL OXIDATION/DISPOSAL FACILITY. TRANSPORT WOULD BE IN COMPLIANCE WITH RCRA
REQUIREMENTS APPLICABLE TO TRANSPORTERS OF HAZARDOUS WASTE AND VIRGINIA HAZARDOUS WASTE MANAGEMENT
REGULATIONS OF JULY 1, 1988, WHICH REQUIRE THAT TRANSPORTERS OF HAZARDOUS WASTE WITHIN VIRGINIA POSSESS A
TRANSPORTER PERMIT ISSUED BY THE VIRGINIA DEPARTMENT OF WASTE MANAGEMENT.

   ALL EXCAVATED/TRANSPORTED SOILS SHALL THEN BE THERMALLY OXIDIZED, STABILIZED/SOLIDIFIED, AND/OR DISPOSED
IN A RCRA SUBTITLE C LANDFILL. AVAILABLE SITE INFORMATION INDICATES THAT CHLOROBENZENE AND TOLUENE HAVE BEEN
USED AS SOLVENT IN CHEMICAL PRODUCTION PROCESSES ONSITE (SEE PAGE 6).  THESE SPENT SOLVENTS ARE CATEGORIZED
AS RCRA-LISTED F002 AND F005 WASTES, RESPECTIVELY AND ARE CONTAINED IN SOILS OF OU-1.  PER RCRA LAND DISPOSAL
RESTRICTIONS, AND IN PARTICULAR, 40 CFR SECTION 268.41, THIS SOIL MAY BE DISPOSED IN A RCRA SUB-TITLE C
LANDFILL ONLY AFTER THE EXTRACT (SEE SUBPART D, APPENDIX I) MEETS CRITERIA IDENTIFIED IN TABLE CCWE OF 40 CFR
268.41.

   SOILS OF OU-1 ALSO CONTAIN SIGNIFICANT CONCENTRATIONS OF NAPHTHALENE, NAPHTHALENE DERIVATIVES, AND
NUMEROUS OTHER SEMI-VOLATILE TIC COMPOUNDS. NAPHTHALENE CONTAINED IN THE SOIL IS NOT A RCRA LISTED WASTE.  
THEREFORE, LDR IS NOT APPLICABLE WITH REGARD TO NAPHTHALENE.  HOWEVER, THE SOIL CONTAINING NAPHTHALENE IS
SIMILAR TO RCRA-LISTED WASTES K001 AND K087, WHICH ALSO CONTAIN NAPHTHALENE AND NAPHTHALENE DERIVATIVES.  
THEREFORE, NAPHTHALENE TREATMENT STANDARDS FOR K001 AND K087 IN 40 CFR SUBPART D ARE RELEVANT AND
APPROPRIATE.  THESE STANDARDS ARE 8.0 MG/KG AND 3.4 MG/KG NAPHTHALENE RESPECTIVELY.  IN EACH CASE, THE
TREATMENT TECHNOLOGY USED AS A BASIS FOR DEVELOPING THE STANDARDS WAS THERMAL OXIDATION (OR INCINERATION). 
THEREFORE, PRIOR TO DISPOSAL, NAPHTHALENE CONCENTRATIONS SHOULD BE REDUCED TO 3.4 MG/KG (OR THE LOWER
STANDARD).



   THERMAL OXIDATION VIA INCINERATION IN A UNIT MEETING RCRA SUBPART O REQUIREMENTS WILL REDUCE ORGANIC
CONTAMINANT CONCENTRATIONS IN THE SOIL BY 99.99 PERCENT AND THUS MEET BOTH APPLICABLE AND RELEVANT AND  
APPROPRIATE LDR REQUIREMENTS.  IF NECESSARY, THE SOIL SHOULD BE STABILIZED/SOLIDIFIED PRIOR TO DISPOSAL TO
MEET RCRA CHARACTERISTIC WASTE CRITERIA, PARTICULARLY THE CRITERIA FOR ARSENIC (5.0 MG/L EP TOXICITY).

   CHEMICALS STORED IN ONSITE PROCESS BUILDINGS SHALL ALSO BE INCINERATED/DISPOSED OFFSITE IN COMPLIANCE WITH
LDRS.  EXCAVATED AREAS WILL BE BACKFILLED WITH CLEAN FILL, GRADED AND REVEGETATED.  AT THIS POINT, SOILS
WITHIN OU-1 WILL NO LONGER PRESENT AN UNACCEPTABLE RISK TO HUMAN HEALTH AND THE ENVIRONMENT.  NO FURTHER
MAINTENANCE OF THE AREA WILL BE REQUIRED TO MITIGATE RISK.  (THEREFORE, THERE ARE NO OPERATION   AND
MAINTENANCE COSTS.)  AT THIS POINT, A RCRA CLEAN CLOSURE FOR THE FORMER RCRA UNITS OF CONCERN WILL BE
COMPLETE.  (GROUNDWATER REMEDIATION NECESSARY TO COMPLETE RCRA CLEAN CLOSURE WILL BE SELECTED UNDER OU-2.)

   THE MAJOR COMPONENTS AND ASSOCIATED COSTS OF THE SELECTED REMEDY ARE SUMMARIZED IN TABLE 13, WHILE ARAR'S
FOR THE SELECTED REMEDY ARE SUMMARIZED IN TABLE 12.
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   XII. STATUTORY DETERMINATIONS

   THE SELECTED REMEDY MEETS STATUTORY REQUIREMENTS OF CERCLA AND THE NCP. THE REMEDY IS PROTECTIVE OF HUMAN
HEALTH AND THE ENVIRONMENT, COMPLIES WITH APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS, UTILIZES
PERMANENT SOLUTIONS TO THE MAXIMUM EXTENT PRACTICABLE, IS COST EFFECTIVE, AND SATISFIES THE STATUTORY
PREFERENCE FOR TREATMENT WHICH PERMANENTLY AND SIGNIFICANTLY REDUCES THE VOLUME, TOXICITY OR MOBILITY OF
HAZARDOUS SUBSTANCES AS A PRINCIPAL ELEMENT.

   PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

   THE SELECTED REMEDY WILL PROVIDE PROTECTION VIA EXCAVATION AND REMOVAL OF ALL SOILS EXCEEDING
SITE-SPECIFIC HEALTH-BASED LEVELS.  REMOVAL OF THE SOILS OF CONCERN WILL REDUCE POTENTIAL CARCINOGENIC RISK
PRESENTED BY THE SOILS TO WITHIN THE (10-4) TO (10-7) RANGE, WHILE HAZARD INDICES FOR NON-CARCINOGENS WILL BE
REDUCED TO LESS THAN ONE.  CONVENTIONAL ENGINEERING CONTROLS WILL PREVENT ANY SHORT-TERM RISKS DURING
EXCAVATION.

   COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARAR'S)

   THE SELECTED REMEDY WILL COMPLY WITH ALL ARARS OF CONCERN, BY REMOVING SOILS WHICH EXCEED HEALTH-BASED
CLEAN-UP LEVELS, CONTAMINANT LOADING TO GROUNDWATER WILL BE REDUCED TO A POINT WHERE MCL'S, WQC, OR HEALTH
BASED CRITERIA ARE ACHIEVED.  SINCE THE EXCAVATED SOIL WILL CONTAIN RCRA LISTED WASTES F002 AND F005,
APPLICABLE OR RELEVANT AND APPROPRIATE RCRA LDRS WILL BE MET PRIOR TO DISPOSAL.  REMOVAL OF ALL SOIL
EXCEEDING HEALTH-BASED LEVELS WILL MEET RCRA CLEAN CLOSURE REQUIREMENTS FOR LAGOONS 1,2 AND 3 AND BACKFILL
NORTH UPON IMPLEMENTATION OF A GROUNDWATER REMEDY (PART OF OU-2).  SEE SECTION X, SELECTED REMEDY, AND  
TABLE 13 FOR A MORE DETAILED DISCUSSION OF ARAR'S.

   COST EFFECTIVENESS

   THE SELECTED REMEDY AFFORDS OVERALL EFFECTIVENESS PROPORTIONATE TO ITS COSTS.  WHILE ENHANCED
VOLATILIZATION IS EXPECTED TO BE LESS COSTLY, REDUCTION OF SEMI-VOLATILES TO CRITERIA OF CONCERN CANNOT BE
CONFIRMED AT THIS TIME.  WHILE THE ESTIMATED COST OF ONSITE THERMAL OXIDATION IS LESS THAN THE ESTIMATED COST
OF OFFSITE THERMAL OXIDATION, THE ACTUAL COST OF THESE ALTERNATIVES MAY BE RELATIVELY EQUAL. ONSITE THERMAL
OXIDATION DOES NOT PROVIDE THE SHORT-TERM EFFECTIVENESS (SEE BELOW) OF THE SELECTED REMEDY AND IS NOT AS
IMPLEMENTABLE.

   UTILIZATION OF PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT (OR RESOURCE RECOVERY) TECHNOLOGIES TO THE
MAXIMUM EXTENT PRACTICABLE THE SELECTED REMEDY PROVIDES THE BEST BALANCE OF TRADEOFFS AMONG THE ALTERNATIVES
WITH RESPECT TO THE EVALUATION CRITERIA, PARTICULARLY THE FIVE PRIMARY BALANCING CRITERIA.  IN ADDITION,
TECHNOLOGIES TO THE MAXIMUM EXTENT PRACTICABLE.

   OFFSITE THERMAL OXIDATION AND ONSITE THERMAL OXIDATION ARE EQUALLY EFFECTIVE IN THE LONG-TERM AND ARE BOTH
PERMANENT REMEDIES.  ENHANCED VOLATILIZATION IS NOT KNOWN TO BE AS EFFECTIVE IN THE LONG-TERM, PARTICULARLY
WITH REGARD TO REDUCTION EFFICIENCY FOR SEMI-VOLATILE ORGANICS.  SHOULD SIGNIFICANT CONCENTRATIONS OF
SEMI-VOLATILES REMAIN IN RESIDUALS AFTER ENHANCED VOLATILIZATION, THIS ALTERNATIVE WOULD NOT BE AS PERMANENT. 
SIMILARLY, WHILE OFFSITE AND ONSITE THERMAL OXIDATION REDUCE THE TOXICITY, MOBILITY OR VOLUME OF ORGANIC
CONTAMINANTS TO THE MAXIMUM EXTENT POSSIBLE, ENHANCED VOLATILIZATION MAY NOT REDUCE   SEMI-VOLATILES TO THE
SAME EXTENT.



   OFFSITE INCINERATION IS THE MOST READILY IMPLEMENTABLE ALTERNATIVE. WHILE INCINERATOR CAPACITY DOES NOT
MEET DEMAND AT THIS TIME, CAPACITY SHOULD BE ADEQUATE AT THE TIME OF THE REMEDIAL ACTION.  ONSITE THERMAL  
OXIDATION IS IMPLEMENTABLE. HOWEVER, SPECIAL POLLUTION CONTROLS (A FORCED FLUX CONDENSER AND HIGH ENERGY
COLLISION SCUBBER) WOULD LIKELY BE INSTALLED TO MINIMIZE ARSENIC EMISSIONS AND RESULTANT RISK.  THESE  
CONTROLS ARE NOT AVAILABLE ON MOBILE INCINERATORS AT THIS TIME AND WOULD HAVE TO BE INSTALLED ON SUCH A UNIT
AS PART OF THIS REMEDY.  DESIGN, INSTALLATION AND TESTING OF THESE CONTROLS WILL LIKELY RESULT IN A   LONGER
IMPLEMENTATION TIME THAN THAT FOR OFFSITE THERMAL OXIDATION.  IN ADDITION, CONTINUOUS MONITORING WOULD BE
NECESSARY DURING ONSITE THERMAL OXIDATION TO CONFIRM EFFECTIVENESS OF ARSENIC EMISSION CONTROLS.  DUE TO THE
EXPECTED LONGER IMPLEMENTATION TIME, ONSITE THERMAL OXIDATION WOULD NOT BE AS EFFECTIVE IN THE SHORT TERM. 
SIMILARLY, ENHANCED VOLATILIZATION IS EXPECTED TO REQUIRE SIMILAR AIR EMISSION CONTROLS.   ASSOCIATED
EMISSION CONTROL TESTS WOULD SUPPLEMENT BENCH AND PILOT-SCALE TESTS NECESSARY TO CONFIRM THE EFFECTIVENESS
AND DESIGN OF ENHANCED VOLATILIZATION.  IN ANY CASE, RISK TO RESIDENTS FROM AIR EMISSIONS   GENERATED AT AN
OFFSITE THERMAL OXIDATION FACILITY ARE EXPECTED TO BE INSIGNIFICANT.

   OVERALL, OFFSITE THERMAL OXIDATION IS THE SELECTED REMEDY DUE TO ITS IMPLEMENTABILITY AND SHORT-TERM
EFFECTIVENESS.  DESIGN AND CONSTRUCTION OF SPECIAL AIR POLLUTION CONTROLS WILL BE UNNECESSARY AND ASSOCIATED
POTENTIAL DELAYS AVOIDED.  OPERATIONAL PROBLEMS RELATING TO CONTROL OF EMISSIONS WITH THIS EQUIPMENT WILL BE
ELIMINATED AS WELL AS RESULTANT CARCINOGENIC RISK TO RESIDENTS IN THE VICINITY OF THE SITE.

   THE COMMUNITY SURROUNDING THE SITE STRONGLY FAVORS THE SELECTION OF AN OFFSITE TREATMENT ALTERNATIVE.  THE
COMMUNITY HAS EXPRESSED CONCERN REGARDING EXPOSURE TO EMISSIONS FROM AN ONSITE TREATMENT UNIT.  THE  
COMMUNITY ALSO FAVORS PERFORMANCE OF THE REMEDY AS SOON AS POSSIBLE.  AS DISCUSSED PREVIOUSLY, DELAYS MAY BE
INCURRED DURING THE DESIGN AND IMPLEMENTATION OF BOTH ONSITE TREATMENT REMEDIES.  BASED ON THE ABOVE  
CONSIDERATIONS, EPA HAS SELECTED OFF-SITE THERMAL OXIDATION AS THE REMEDY.  THE COMMONWEALTH OF VIRGINIA
CONCURS IN THIS SELECTION.

   PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT

   THE SELECTION OF OFFSITE THERMAL OXIDATION SATISFIES THE STATUTORY PREFERENCE FOR TREATMENT WHICH
PERMANENTLY AND SIGNIFICANTLY REDUCES THE VOLUME, TOXICITY OR MOBILITY OF HAZARDOUS SUBSTANCES AS A PRINCIPAL
ELEMENT OF THE REMEDY.
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                           GREENWOOD CHEMICAL SITE
                         ALBEMARLE COUNTY, VIRGINIA
                              OPERABLE UNIT ONE

                           RESPONSIVENESS SUMMARY

   THIS RESPONSIVENESS SUMMARY IS INTENDED TO DOCUMENT PUBLIC CONCERNS AND COMMENTS EXPRESSED DURING THE
PUBLIC COMMENT PERIOD REGARDING GREENWOOD CHEMICAL SITE OPERABLE UNIT ONE (OU-1).  THE SUMMARY ALSO DOCUMENTS
EPA'S RESPONSES TO THE COMMENTS AND CONCERNS THAT WERE RECEIVED. INFORMATION IS ORGANIZED AS FOLLOWS:

   1.0 OVERVIEW

   2.0 SUMMARY OF COMMENTS AND RESPONSES

   3.0 REMAINING CONCERNS

   ATTACHMENT:

   LIST OF COMMUNITY RELATIONS ACTIVITIES
   CONDUCTED AT THE GREENWOOD CHEMICAL SITE

   1.0 OVERVIEW

   SUPERFUND REMEDIAL ACTIONS ASSOCIATED WITH CLEANUP OF THE GREENWOOD CHEMICAL SITE WILL BE CONDUCTED IN
STAGES KNOWN AS OPERABLE UNITS (OUS).  EPA RECENTLY COMPLETED AND RELEASED A FOCUSED FEASIBILITY STUDY  
(FFS) AND A PROPOSED PLAN FOR OU-1 WHICH ADDRESSES CONTAMINATED SOIL ASSOCIATED WITH FOUR FORMER LAGOON
LOCATIONS AND A BACKFILL AREA, AND DRUMS/CONTAINERS OF CHEMICALS REMAINING IN ONSITE BUILDINGS.

   A PUBLIC COMMENT PERIOD ON THE FFS AND PROPOSED PLAN FOR OU-1 BEGAN ON AUGUST 24, 1989, AND AT THE REQUEST
OF THE LOCAL CITIZENS' GROUP, EXTENDED UNTIL OCTOBER 24, 1989.  THE COMMENT PERIOD, AN WELL AS THE  LOCAL
AVAILABILITY OF COPIES OF THE FFS AND PROPOSED PLAN, WERE ANNOUNCED TO THE COMMUNITY-OF-CONCERN IN THE
CHARLOTTESVILLE DAILY PROGRESS ON THE FIRST DAY OF THE PUBLIC COMMENT PERIOD.  THE ANNOUNCEMENT ALSO PROVIDED
INFORMATION ABOUT A PUBLIC MEETING TO DISCUSS THESE DOCUMENTS. THE MEETING, HELD ON SEPTEMBER 12, 1989, WAS
ATTENDED BY APPROXIMATELY 40 PEOPLE.

   2.0 SUMMARY OF COMMENTS AND RESPONSES

   GENERAL OBJECTIVE AND CLARIFICATION OF OPERABLE UNIT I (OU-1)

   1.  IN REFERENCE TO THE PROPOSED PLAN, WHAT AREA IS INVOLVED WHEN THE
       TERM "ONSITE" IS USED?

       EPA RESPONSE: (SPOKESMAN REFERRED TO A LARGE DISPLAY MAP WHILE
       ANSWERING THE QUESTION.) "ONSITE" REFERS TO THE AREA OF THE
       FACILITY PROPERTY OR APPROXIMATELY FIVE ACRES.

   2.  EPA IS PROPOSING TO SPEND ABOUT $8 MILLION ON THE CLEANUP OF OU-1.
       WHAT IS EPA PLANNING TO DO TO PROTECT THE INTERESTS OF PEOPLE WHO
       DON'T LIVE CLOSE TO THE SITE?  IS THE AGENCY GOING TO SPEND THAT
       MONEY TO MAKE A FIVE-ACRE PLOT HABITABLE OR SPEND THE MONEY TO
       PROTECT ALL OF THE PEOPLE LIVING IN SURROUNDING AREAS?

       EPA RESPONSE: EPA POLICY IS TO RENDER THE GROUNDWATER BOTH UNDER AND
       AROUND THE SITE DRINKABLE.  THE 1.3 ACRES OF OU-1 COMPRISE THE
       PORTION OF THE SITE WITH THE HIGHEST LEVELS OF SOIL CONTAMINATION.
       ADDRESSING THIS AREA WILL ELIMINATE A MAJOR GROUNDWATER CONTAMINANT
       SOURCE.  IF THE SOURCE IS ELIMINATED, ADDITIONAL CONTAMINANTS CAN NO
       LONGER MIGRATE INTO THE GROUNDWATER.  CONSEQUENTLY, THOUGH EPA MAY
       SPEND MONEY ON ACTIONS THAT WILL OCCUR IN THE RELATIVELY SMALL AREA
       OF OU-1, THESE ACTIONS SHOULD BENEFIT THE ENTIRE SURROUNDING AREA.

       EPA WILL PERFORM ADDITIONAL GROUNDWATER MONITORING FOLLOWING



       IMPLEMENTATION OF THE PROPOSED REMEDIAL ACTION TO DETERMINE THE
       IMPACT OF CONTAMINATED SOIL REMOVALS.  IT IS POSSIBLE THAT A POCKET
       OF CONTAMINATED GROUNDWATER COULD REMAIN AFTER SOIL REMOVAL.  IF
       THIS IS THE CASE, EPA WILL UNDERTAKE A REMEDY, SUCH AS PUMPING THE
       CONTAMINATED GROUNDWATER OUT OF THE GROUND AND TREATING IT.  A
       DECISION REGARDING GROUNDWATER WILL BE MADE IN THE FOLLOW-UP
       ACTIVITIES THAT EPA EXPECTS TO CONCLUDE IN ABOUT A YEAR.

   TYPE OF CONTAMINATION AND EXTENT OF MIGRATION

   1.  ARE THE PRIMARY SOIL CONTAMINANTS VOLATILE ORGANICS OR METALS?

       EPA RESPONSE: VOLATILE AND SEMI-VOLATILE ORGANICS ARE GENERALLY A CONCERN IN CASES OF GROUNDWATER
CONTAMINATION. AT THIS SITE, THE ORGANICS IN THE SOIL ARE MIGRATING TO THE GROUNDWATER AND CONSTITUTE A
PRIMARY GROUNDWATER PROBLEM. METALS IN THE SOIL PRESENT A PROBLEM VIA DIRECT CONTACT.

       DUE TO THE HIGH CLAY CONTENT OF THE SOILS, THE METALS ARE NOT MIGRATING INTO GROUNDWATER TO A
SIGNIFICANT EXTENT.

       ELEVATED METALS ARE NOT APPEARING IN GROUNDWATER AT THIS TIME. ALSO, THE SOIL CONTAMINATION IS
LOCALIZED IN THE AREA OF THE FORMER FACILITY AND ELEVATED CONCENTRATIONS OF SITE-RELATED METALS HAVE NOT   
BEEN DETECTED IN OFFSITE SOILS.

   2.  DO CONTAMINANTS IN THE GROUNDWATER BECOME LESS CONCENTRATED WITH DISTANCE FROM THE SITE?

       EPA RESPONSE: AS EXPECTED, CONCENTRATIONS OF SITE-RELATED CONTAMINANTS DECLINE WITH DISTANCE FROM THE
PRIMARY SOURCES OF CONTAMINATION. FOR INSTANCE, A MONITORING WELL ONSITE HAS HIGH LEVELS OF CONTAMINATION,
BUT THOSE LEVELS DECREASE SIGNIFICANTLY AT A POINT 500 FEET DOWNGRADIENT OF THE WELL.  CONTAMINANTS HAVE NOT
BEEN DETECTED IN RESIDENTIAL WELLS DOWNGRADIENT OF THE SITE (APPROXIMATELY 2,000 FEET AWAY).  THIS IS THE
DILUTION EFFECT. GROUNDWATER FLOW FROM THE MOUNTAIN BEHIND THE SITE HELPS DILUTE   CONTAMINANT
CONCENTRATIONS.

   3.  DOES EPA MAINTAIN ANY DOWNGRADIENT MONITORING WELLS OFF SITE?

       EPA RESPONSE: THE MONITORING WELL FARTHEST DOWNGRADIENT OF OU-1 IS ABOUT 500 FEET SOUTHEAST OF LAGOON
5.  AT THAT POINT, CONTAMINANT LEVELS ARE LOW ENOUGH THAT THE GROUNDWATER IS ALMOST DRINKABLE.     THERE ARE
NO MONITORING WELLS DOWNGRADIENT OF THIS POINT.  HOWEVER, THERE ARE DOWNGRADIENT RESIDENTIAL WELLS THAT MAY
BE SAMPLED PERIODICALLY AS PART OF EPA'S ONGOING ACTIVITIES.

   4.  HOW FAR HAS CONTAMINATION SPREAD?

       EPA RESPONSE: A MONITORING WELL LOCATED 500 FEET SOUTHEAST OF LAGOON 5 CONTAINED DETECTABLE
CONCENTRATIONS OF SOME CONTAMINANTS, BUT AT A WELL ABOUT A HALF MILE DOWNGRADIENT OF THE SITE, NO      
CONTAMINANTS HAVE BEEN DETECTED.  THEREFORE, CONTAMINANTS HAVE MIGRATED TO A POINT BETWEEN 500 FEET AND
ONE-HALF MILE FROM THE SITE.

       EPA HAS INSTALLED ABOUT 25 MONITORING WELLS.  ADDITIONAL WELLS MIGHT HELP FURTHER DEFINE THE
CONTAMINANT PLUME, BUT EPA MAY DETERMINE THE EXTENT OF CONTAMINANT MIGRATION BY USING GROUNDWATER MODELING. 
MODELING USES AVAILABLE INFORMATION ABOUT THE SITE TO PREDICT HOW FAR CONTAMINATION WILL MIGRATE.

   5.  FROM HAY THROUGH JULY 1989, ALBEMARLE COUNTY HAD THE HIGHEST
       RAINFALL EVER RECORDED FOR THIS AREA.  THE GROUND WAS SATURATED, AND
       THERE WAS A LOT OF RUNOFF.  DO CONDITIONS LIKE THIS INCREASE THE
       SPREAD OF CONTAMINATION?

       EPA RESPONSE: THERE ARE VARIOUS THEORIES REGARDING THIS QUESTION. WHEN THE WATER TABLE IS LOW, THERE
IS LESS WATER AVAILABLE TO DILUTE CONTAMINATION.  WHEN THERE IS SIGNIFICANT PRECIPITATION, THERE IS   MORE
OPPORTUNITY FOR SOIL CONTAMINANTS TO MIGRATE TO GROUNDWATER.

       (THE SPEAKER SUGGESTED THAT EPA SHOULD RESAMPLE RESIDENTIAL WELLS SOON.)

   FINANCIAL LIABILITY ASSOCIATED WITH CLEANUP



   1.  WHAT DOES THE TERM "RESPONSIBLE PARTY" MEAN?  DOES IT IMPLY
       LIABILITY FOR CLEANUP COSTS?

       EPA RESPONSE: RESPONSIBLE PARTIES (RPS) ARE ALL THOSE WHO HAVE BEEN DETERMINED TO BE AT LEAST
PARTIALLY RESPONSIBLE FOR THE CONTAMINATION OF A SITE.  THESE PARTIES MAY INCLUDE PAST AND PRESENT OWNERS,
GENERATORS AND TRANSPORTERS OF THE HAZARDOUS SUBSTANCES OF CONCERN.  EPA HAS IDENTIFIED SOME POTENTIALLY RPS
ASSOCIATED WITH THIS SITE, BUT ADDITIONAL POTENTIALLY RPS MAY STILL BE CONFIRMED.

       ROUTINELY, UNDER SUPERFUND, THOSE RESPONSIBLE FOR CREATING A PROBLEM ARE GIVEN THE OPPORTUNITY TO TAKE
CORRECTIVE ACTIONS.  IF  THEY DECLINE TO DO SO, EPA UNDERTAKES THE ACTION USING SUPERFUND MONEY.  RPS ARE
HELD LIABLE FOR ANY CLEANUP COSTS INCURRED BY EPA, HOWEVER, AND EPA WILL TAKE LEGAL ACTION TO RECOVER THOSE
FUNDS.

   2.  WHAT ARE THE STATE'S FINANCIAL RESPONSIBILITIES FOR THIS TYPE OF CLEANUP ACTION?

       EPA RESPONSE:  THE STATE IS RESPONSIBLE FOR 10 PERCENT OF ALL CLEANUP COSTS, UNDER SUPERFUND.

   SITE-RELATED RISK ASSOCIATED WITH THE SITE

   1.  IF 10,000 PEOPLE SPENT THEIR LIVES DRINKING THE GROUNDWATER UNDER
       THE SITE, HOW MANY OF THEM COULD EXPECT TO GET CANCER?

       EPA RESPONSE: AN ESTIMATED ONE IN 10,000 PEOPLE CONSUMING ONSITE GROUNDWATER MAY CONTRACT CANCER
ACCORDING TO A BASELINE RISK ASSESSMENT PERFORMED BY EPA.

   2.  COULD WATER FOWL THAT STOP AT THE SITE SPREAD CONTAMINATION TO OTHER AREAS NEARBY?

       EPA RESPONSE: THIS IS A REMOTE POSSIBILITY.  EPA'S CONCERN IS NOT THAT ANIMALS USING THE SITE MIGHT
SPREAD CONTAMINATION.  RATHER, THE AGENCY'S CONCERN IS FOR THE EFFECT OF THE SITE ON THE HEALTH OF THE     
ANIMALS.

   3.  WHAT RISKS WOULD BE ASSOCIATED WITH AIRBORNE CONTAMINANTS RELEASED
       DURING SOIL EXCAVATION AND TRANSPORTATION ACTIVITIES?

       EPA RESPONSE: THE SHORT-TERM EFFECTS OF REMEDIAL ACTIVITIES ARE A PRIMARY CONCERN OF EPA, AND AIRBORNE
PARTICLES WILL BE TAKEN INTO ACCOUNT DURING REMEDIAL DESIGN.  THERE ARE VARIOUS METHODS AVAILABLE TO CONTROL
AIR TRANSPORT OF CONTAMINANTS, AND EVERY EFFORT WILL BE MADE TO DO SO.  THE SPECIFIC METHOD WILL BE SELECTED
DURING THE DESIGN PHASE.

   AVENUES FOR PUBLIC PARTICIPATION

   1.  WHO IS PRESENTING GREENWOOD'S CASE TO THOSE WHO WILL DECIDE WHICH
       SITES GET FUNDING TO PROCEED WITH REMEDIAL ACTIONS?  WHO IS THE
       COMMUNITY'S ADVOCATE WITH EPA?

       EPA RESPONSE: SEVERAL PEOPLE, INCLUDING THE REMEDIAL PROJECT MANAGER, WORK TOGETHER TO PRESENT
GREENWOOD'S CASE TO EPA HEADQUARTERS.  THE STATE IS ALSO INVOLVED IN THIS EFFORT BECAUSE OF ITS
RESPONSIBILITIES UNDER SUPERFUND.  HOWEVER, THE PUBLIC COMMENT PERIOD IS AN EXCELLENT OPPORTUNITY FOR THE
COMMUNITY TO JOIN THE EFFORT TO DRAW ATTENTION TO ITS NEEDS AND CONCERNS REGARDING THIS SITE.

       THE COMMUNITY RELATIONS COORDINATOR (CRC) FOR THE SITE IS THE PRIMARY CONTACT FOR THE PUBLIC WITHIN
THE AGENCY.  WHENEVER QUESTIONS OR CONCERNS ARISE, INTERESTED PARTIES MAY CONTACT THEIR CRC, THE CRC WILL
BRING THEIR CONCERNS TO THE ATTENTION OF THE APPROPRIATE PEOPLE.

   2.  SHOULD COMMUNITY MEMBERS ATTEMPT TO ENLIST THE HELP OF THEIR CONGRESSMEN TO GET FUNDING?

       EPA RESPONSE: THE TIME TO CONTACT YOUR CONGRESSMEN IS WHEN THE SUPERFUND BILL IS PROPOSED FOR
REAUTHORIZATION.

   REMEDIAL ALTERNATIVES FOR OU-1

   1.  IF EPA SELECTED ALTERNATIVE C-1, NO ACTION, WHAT WOULD HAPPEN?
       WOULD GROUNDWATER DOWNSTREAM BECOME INCREASINGLY CONTAMINATED?



       EPA RESPONSE:  IF NO ACTION IS TAKEN, SOIL CONTAMINATION WILL CONTINUE TO MIGRATE TO GROUNDWATER.

       HOWEVER, IT IS NOT NECESSARILY TRUE THAT DOWNGRADIENT GROUNDWATER WILL BECOME INCREASINGLY
CONTAMINATED.  EPA DOES NOT HAVE RELIABLE, HISTORICAL GROUNDWATER DATA FOR THIS SITE.  ALL OF EPA'S DATA HAS
BEEN OBTAINED OVER THE LAST FEW YEARS, SINCE THE AGENCY'S REMEDIAL INVESTIGATIONS BEGAN.  THERE IS NO
INFORMATION AVAILABLE TO INDICATE WHAT GROUNDWATER QUALITY WAS LIKE DURING THE FACILITY'S PEAK OPERATING
YEARS IN THE 1970S.  THEREFORE, IT'S IMPOSSIBLE TO SAY WHETHER CONTAMINATION LEVELS ARE INCREASING OR
DECREASING.  IT IS LIKELY, THOUGH, THAT GROUNDWATER CONTAMINANT LEVELS ARE DECREASING BECAUSE THE FACILITY IS
NO LONGER OPERATING AND DISCHARGING  WASTEWATER INTO THE LAGOONS.  THIS MEANS THE CONTAMINANT SOURCE IS  NO
LONGER BEING REPLENISHED.

   2.  THE PREFERRED ALTERNATIVE, ALTERNATIVE C-3, IS OFFSITE INCINERATION.
       WHERE IS THE INCINERATOR LOCATED, AND WILL EPA USE THE NEARBY
       RAILROAD AS A MEANS OF TRANSPORTING EXCAVATED SOILS OFF SITE?
       TRANSPORTATION COSTS ARE A CONSIDERABLE PORTION OF THE REMEDIAL
       EXPENSE, AND MONEY IS A VALID CONCERN.

       EPA RESPONSE: THE SPECIFIC INCINERATOR THAT WILL BE USED HAS NOT BEEN IDENTIFIED, YET.  THE FACILITY
WILL BE DETERMINED DURING THE DESIGN PHASE.  INCINERATION FACILITIES WILL BE GIVEN AN OPPORTUNITY  TO BID TO
PROVIDE THE NECESSARY GOODS AND SERVICES.

       COSTS ARE IMPORTANT.  TRANSPORTATION COSTS ARE A MAJOR CONSIDERATION, AND RAIL TRANSPORT COULD BE
BUILT INTO THE REMEDY, IF IT IS FOUND TO BE THE BEST CHOICE.  EPA WILL CERTAINLY KEEP THE RAILROAD'S
PROXIMITY TO THE SITE IN MIND.

   3.  DOES THE 16-MONTH PERIOD OF PERFORMANCE ASSOCIATED WITH THE
       PREFERRED ALTERNATIVE FOR OU-1 INCLUDE THE DESIGN PHASE, OR DOES IT
       BEGIN WHEN THE ONSITE WORK BEGINS?

       EPA RESPONSE: ASSUMING FUNDS ARE AVAILABLE, THE PERIOD OF PERFORMANCE BEGINS WHEN THE RECORD OF
DECISION IS SIGNED.

   4.  DO THE OPERABLE UNITS PROCEED CONCURRENTLY?

       EPA RESPONSE: THEY DO.  WITHIN A YEAR, EPA EXPECTS TO HAVE ANOTHER PROPOSED PLAN THAT WILL ADDRESS THE
REST OF THE SITE.

   5.  WHAT "PRESSURE" IS EPA BOWING TO BY MOVING RAPIDLY ON JUST ONE OF
       THE OPERABLE UNITS IDENTIFIED AT THE SITE?  WILL COMPLETING CLEANUP
       ACTIONS FOR OU-1 REMOVE THE MAJORITY OF SITE-RELATED RISKS?

       EPA RESPONSE: CLEANING UP OU-1 WILL ADDRESS A PRINCIPAL THREAT AT THE SITE, AND EPA HAS SUFFICIENT
DOCUMENTATION TO SUPPORT THE DECISION TO TAKE ACTION AT THIS TIME.  THERE IS NO REASON TO WAIT.

   6.  THE COMMUNITY IS APPLYING FOR A TECHNICAL ASSISTANCE GRANT (TAG),
       BUT HASN'T RECEIVED ONE AT THIS POINT; SO, NO CONSULTANT HAS BEEN
       HIRED TO REVIEW EPA REPORTS.  YET, EPA HAS TAKEN THIS "EXTRA" ACTION
       (OU-1).  IS A RESPONSE STILL REQUIRED BY OCTOBER 24, 1989?

       EPA RESPONSE: YES, A RESPONSE IS REQUIRED BY THE CLOSE OF THE COMMENT PERIOD.  THERE IS NO WAY OF
KNOWING WHEN THE COMMUNITY WILL RECEIVE TAG MONEY.

   7.  WHEN WILL EPA KNOW IF FUNDING IS AVAILABLE TO IMPLEMENT THE
       PROPOSED PLAN FOR OU-1?  CAN YOU PREDICT A LIKELY SCHEDULE FOR
       RECEIVING FUNDS?

       EPA RESPONSE: IT'S VERY DIFFICULT TO SAY WHEN FUNDS WILL BE AVAILABLE FOR GREENWOOD.  THERE IS A SUM
OF MONEY AVAILABLE FOR THIS TYPE OF ACTION, BUT THERE ARE MANY SITES ACROSS THE COUNTRY VYING FOR ATTENTION. 
THE COMMENT PERIOD IS A GOOD TIME FOR THE PUBLIC TO ATTEMPT TO INFLUENCE FUNDING DECISIONS.  BECAUSE MORE
SITES MAY BE READY FOR CLEANUP THAN THERE IS MONEY AVAILABLE TO FUND THE WORK, ENVIRONMENTAL PRIORITIZATION
OF SITES WILL BE NECESSARY FOR THE UPCOMING FISCAL YEARS UNTIL SUPERFUND IS REAUTHORIZED.

       WHEN THE REMEDIAL DESIGN FOR THIS SITE IS 90 PERCENT COMPLETED, THE SITE WILL BE PRIORITIZED.  THAT



WILL DETERMINE WHETHER FUNDS TO PROCEED WILL BE MADE AVAILABLE.  IF THE SITE IS BELOW THE FUNDING LINE, IT
WILL BECOME PART OF THE "QUEUE" OF WAITING SITES.  IF A SITE REMAINS IN THE QUEUE FOR A YEAR, IT
AUTOMATICALLY RECEIVES MORE PRIORITY POINTS.  SO, IT IS UNLIKELY A SITE WILL REMAIN IN THE QUEUE FOR TWO
YEARS IN A ROW.  UNFORTUNATELY, THERE IS NO GOOD WAY TO ESTIMATE WHEN THE SITE WILL BE ACTED ON.  REGION III
WILL SIMPLY CONTINUE TO MOVE FORWARD ON THIS SITE.

       OF COURSE, IF THE RPS AGREE TO UNDERTAKE THE CLEANUP ACTION, PRIORITIZATION WILL NOT BE A FACTOR, AND
THE CLEANUP WILL PROCEED AS SOON AS POSSIBLE.

   COMMENTS IN SUPPORT OF THE PREFERRED ALTERNATIVE

   1.  A RESIDENT STATED THAT EPA'S PREFERRED ALTERNATIVE APPEARS TO BE THE
       "MOST ADVANTAGEOUS" ALTERNATIVE FOR THE LOCAL COMMUNITY AND FOR ALL
       OF ALBEMARLE COUNTY.  THE SPEAKER ALSO SAID THAT THIS CHOICE IS "FAR
       SUPERIOR" TO THE OTHER OPTIONS UNDER CONSIDERATION.

   2.  ANOTHER RESIDENT STATED THAT, ALTHOUGH PEOPLE HAVE EXPRESSED
       CONCERN ABOUT REMEDIAL COSTS VERSUS THE LEVEL OF RISK ASSOCIATED
       WITH THE SITE, IT SHOULD BE REMEMBERED THAT THE COMMUNITY HAS AN
       ETHICAL RESPONSIBILITY TO ITS CHILDREN, AND TO ALL THOSE WHO ARE YET
       TO COME, TO SEE THAT THIS SITE IS CLEANED UP.  THIS SPEAKER SAID
       THAT THIS MATTER IS NOT ABOUT A SPECIFIC FIVE-ACRE PLOT OF LAND BUT,
       RATHER, SHOULD BE VIEWED AS A GLOBAL CONCERN.  HE APPLAUDED
       SUPERFUND AND THE EPA FOR DEVELOPING THIS KIND OF PROGRAM.

   3.  ONE WRITTEN COMMENT WAS RECEIVED DURING THE PUBLIC COMMENT PERIOD.
       THE LETTER WAS FROM THE PRESIDENT OF THE GREENWOOD CITIZENS' COUNCIL
       WHO STATED THAT THE GROUP IS OVERWHELMINGLY IN FAVOR OF EPA'S
       PREFERRED ALTERNATIVE, ALTERNATIVE C-3.  THIS WRITER URGED EPA TO
       EXPEDITE THE DESIGN AND REMEDIATION OF OU-1, WHILE ALSO
       FAST-TRACKING THE REMAINDER OF THE REMEDIAL INVESTIGATION.

   3.0 REMAINING CONCERNS

   ALTHOUGH THE COMMUNITY IS IN AGREEMENT WITH EPA'S PROPOSED PLAN, TWO AREAS OF CONCERN NOT COVERED BY THE
PLAN REMAIN.

   1.  THE STATUS OF ONSITE BUILDINGS IS A CONCERN.  ARE THEY CONTAMINATED,
       AND WILL THEY BE REMOVED?

       EPA RESPONSE: THAT IS UNDETERMINED AT THIS TIME.  THE BUILDINGS WILL BE ADDRESSED IN THE ONGOING
STUDY, AND A DECISION SHOULD BE REACHED WITHIN A YEAR.

   2.  IT WAS SUGGESTED THAT DOWNGRADIENT RESIDENTIAL WELLS SHOULD BE
       RESAMPLED SOON TO ALLAY CONCERNS ABOUT CONTAMINANT MIGRATION THAT
       MAY HAVE OCCURRED DURING UNUSUALLY HEAVY SUMMER RAINS.

       EPA RESPONSE: PERIODIC OFFSITE MONITORING IS EXPECTED TO CONTINUE.



                                  TABLE A-1

                     ESTIMATED MAXIMUM CONCENTRATIONS OF
              SELECTED TENTATIVELY IDENTIFIED COMPOUNDS (TICS)
                           DETECTED IN OU-1 SOILS

                                                         MG/KG

   1-NAPTHALENEACETIC ACID                               770
   1-NAPHTHALENE ACETONITRILE                            14,000
   1-NAPHTHALENE CARBONITRILE                            500
   N,N-DIMETHYL-BENZENEAMINE                             600
   PHENYL-2-PIRIDINYL METHANONE                          4,000
   N-METHYL-BENZENEAMINE                                 200
   2-AMINO-5-CHLOROPHENYL-PHENYL-METHANONE               5,000
   5H-IDENO (1,2-B) PYRIDINE                             880
   UNKNOWN NAPHTHALENE DERIVATIVES                       1,700

   TOTALS UNKNOWN CONCENTRATION                          2,400

   SOURCE:  APPENDIX A, FOCUSED FEASIBILITY STUDY

                                   TABLE 6

               SOIL EXPOSURE POINT CONCENTRATION USED IN THE
                    SOIL LEACHING MODEL FOR THE INGESTION
                      OF GROUNDWATER PATHWAY (IN MG/KG)

   CHEMICAL                          MEAN CONCENTRATION

   ARSENIC                                26.1
   TOTAL CYANIDE                          22.3

   BENZENE                                0.24
   CHLOROBENZENE                          1.38
   METHYLENE CHLORIDE                     0.23
   TETRACHLOROETHENE                      0.51
   TRICHLOROETHENE                        0.014

   PAHS (NAPHTHALENE)                     45.9
   TICS (NAPHTHALENE ACETIC ACID)         1,560
   TICS (TETRAHYDROFURAN)                 1.39

   CHEMICAL                               MAXIMUM CONCENTRATION

   ARSENIC                                     687
   TOTAL CYANIDE                               478

   BENZENE                                     7.30
   CHLOROBENZENE                               150
   METHYLENE CHLORIDE                          9.1
   TETRACHLOROETHENE                           27.3
   TRICHLOROETHENE                             0.059

   PAHS (NAPHTHALENE)                          3,300
   TICS (NAPHTHALENE ACETIC ACID)              17,600
   TICS (TETRAHYDROFURAN)                      2.50

   * SURFACE SOIL CONCENTRATION AND SUBSURFACE SOIL CONCENTRATIONS WERE COMBINED.



                                   TABLE 7
     POTENTIAL GROUNDWATER CONCENTRATIONS AT THE GREENWOOD CHEMICAL SITE
              ESTIMATED FROM THE SOIL LEACHING MODEL (IN MG/L)

   CHEMICAL                          MEAN CONCENTRATION

   ARSENIC                                0.014
   TOTAL CYANIDE                          0.0065

   BENZENE                                0.014
   CHLOROBENZENE                          0.021
   METHYLENE CHLORIDE                     0.13
   TETRACHLOROETHENE                      0.0070
   TRICHLOROETHENE                        0.00055

   PAHS (NAPHTHALENE)                     0.24
   TICS (NAPHTHALENE ACETIC ACID)         8.3
   TICS (TETRAHYDROFURAN)                 0.70

   CHEMICAL                               MAXIMUM CONCENTRATION

   ARSENIC                                0.37
   TOTAL CYANIDE                          0.14

   BENZENE                                0.44
   CHLOROBENZENE                          2.3
   METHYLENE CHLORIDE                     5.2
   TETRACHLOROETHENE                      0.38
   TRICHLOROETHENE                        0.0024

   PAHS (NAPHTHALENE)                     18
   TICS (NAPHTHALENE ACETIC ACID)         94
   TICS (TETRAHYDROFURAN)                 1.25



                                   TABLE 8
            ESTIMATED EXPOSURE AND RISK ASSOCIATED WITH INGESTION
                      OF GROUNDWATER AND SOIL LEACHATE

                               A. CARCINOGENS

   COMPOUND                               CONCENTRATION
                           GEOMETRIC MEAN                MAXIMUM

   ARSENIC                 1.4E-02                       3.7E-01
   BENZENE                 1.4E-02                       4.4E-01
   METHYLENE CHLORIDE      1.3E-01                       5.2E-00
   TETRACHLOROETHENE       7.0E-03                       3.8E-01
   TRICHLOROETHENE         5.5E-04                       2.4E-03

   COMPOUND                          ESTIMATED CHRONIC DAILY
                                     INTAKE (CDI) (MG/KG/DAY)
                                     AVERAGE             PLAUSIBLE
                                                         MAXIMUM

   ARSENIC                           3.4E-04             9.0E-03
   BENZENE                           4.2E-04             1.3E-02
   METHYLENE CHLORIDE                3.9E-03             1.6E-01
   TETRACHLOROETHENE                 2.1E-04             1.2E-02
   TRICHLOROETHENE                   1.7E-05             7.3E-05



                             TABLE 8 (CONTINUED)

   COMPOUND                          CANCER POTENCY FACTOR
                                     (MG/KG/DAY)

   ARSENIC                                1.75E+00
   BENZENE                                2.90E-02
   METHYLENE CHLORIDE                     7.50E-03
   TETRACHLOROETHENE                      5.10E-02
   TRICHLOROETHENE                        1.10E-02

   COMPOUND                          EXCESS UPPER BOUND
                                     LIFETIME CANCER RISK
                                     AVERAGE             PLAUSIBLE
                                                         MAXIMUM

   ARSENIC                           6E-04               2.E-02
   BENZENE                           1E-05               4E-05
   METHYLENE CHLORIDE                3E-05               1E-03
   TETRACHLOROETHENE                 1E-05               6E-04
   TRICHLOROETHENE                   2E-07               8E-07

   TOTAL                             6E-04               2E-02

                              B. NONCARCINOGENS

   COMPOUND                               CONCENTRATION
                           GEOMETRIC MEAN                MAXIMUM

   CYANIDE                 6.5E-03                       1.4E-01
   CHLOROBENZENE           2.1E-02                       2.3E+00
   METHYLENE CHLORIDE      1.3E-01                       5.2E-00
   TETRAHYDROFURAN         6.9E-01                       1.2E+00
   PAHS (NAPHTHALENE)      2.4E-01                       1.8E+01
   TICS (NAPH. ACE. ACID)  8.3E+00                       9.4E+01

   COMPOUND                          ESTIMATED CHRONIC DAILY
                                     INTAKE (CDI) (MG/KG/DAY)
                                     AVERAGE             PLAUSIBLE
                                                         MAXIMUM

   CYANIDE                           2.0E-04             4.2E-03
   CHLOROBENZENE                     6.3E-04             7.0E-02
   METHYLENE CHLORIDE                3.9E-03             1.6E-01
   TETRAHYDROFURAN                   2.1E-02             3.8E-02
   PAHS (NAPHTHALENE)                3.6E-03             2.7E-01
   TICS (NAPH. ACE. ACID)            1.3E-01             1.4E+00

   COMPOUND                          REFERENCE DOSE
                                     (RFD)
                                     (MG/KG/DAY)

   CYANIDE                           2.00E-02
   CHLOROBENZENE                     3.00E-02
   METHYLENE CHLORIDE                6.00E-02
   TETRAHYDROFURAN                   1.30E-02
   PAHS (NAPHTHALENE)                4.00E-01
   TICS (NAPH. ACE. ACID)            4.70E-02



   COMPOUND                          CDI RFD
                                     AVERAGE             PLAUSIBLE
                                                         MAXIMUM

   CYANIDE                           1E-02               2E-01
   CHLOROBENZENE                     2E-02               2E+00
   METHYLENE CHLORIDE                7E-02               3E+00
   TETRAHYDROFURAN                   2E+00               3E+00
   PAHS (NAPHTHALENE)                9E-03               7E-01
   TICS (NAPH. ACE. ACID)            3E+00               3E+01

   HAZARD INDEX                      LT 1 (5E+00)        LT 1 (6E+02)



                                   TABLE 9

       CONCENTRATION OF CHEMICALS OF CONCERN DETECTED IN SURFACE SOILS
                  AT THE GREENWOOD CHEMICAL SITE (IN MG/KG)

   CHEMICAL                          MEAN CONCENTRATION       MAXIMUM
                                                              CONCENTRATION

   ARSENIC                                50.3                   252
   TOTAL CYANIDE                          60.9                   422

   BENZENE                                0.31                   5.39
   CHLOROBENZENE                          6.82                   150
   METHYLENE CHLORIDE                     0.73                   9.1
   TETRACHLOROETHENE                      0.66                   4.19
   TRICHLOROETHENE                        0.046                  0.059

   PAH (NAPHTHALENE)                      155                    985
   TICS (NAPHTHALENE ACETIC ACID)         9,210                  17,600
   TICS (TETRAHYDROFURAN)                 ND

   ND = NOT DETECTED IN SURFACE SOILS.
   SURFACE SOILS: 0 - 5 FEET.



                                  TABLE 10

       ESTIMATED EXPOSURE AND RISK ASSOCIATED WITH DIRECT CONTACT WITH
                   SURFACE SOIL BY RESIDENTS LIVING ON THE
                           GREENWOOD CHEMICAL SITE

                               A. CARCINOGENS

   COMPOUND                               SOIL CONCENTRATION (MG/KG)
                                               PLAUSIBLE
                                     AVERAGE                  MAXIMUM

   ARSENIC                           5.03+01                  2.52E+02
   BENZENE                           3.10E-01                 5.39E+00
   METHYLENE CHLORIDE                7.30E-01                 9.10E+00
   TETRACHLOROETHENE                 6.60E-01                 4.19E+00
   TRICHLOROETHENE                   4.60E-02                 5.90E-02

   COMPOUND               ESTIMATED CHRONIC DAILY INTAKE (CDI) (MG/KG/DAY)
                                          INCIDENTAL INGESTION
                                AVERAGE                  PLAUSIBLE
                                                         MAXIMUM

   ARSENIC                      1.01E-05                 5.06E-05
   BENZENE                      7.78E-08                 1.35E-06
   METHYLENE CHLORIDE           1.83E-07                 2.28E-06
   TETRACHLOROETHENE            1.66E-07                 1.05E-06
   TRICHLOROETHENE              1.15E-08                 1.48E-08

              ESTIMATED CHRONIC DAILY INTAKE (CDI) (MG/KG/DAY)

   COMPOUND                     DERMAL ABSORPTION

                                AVERAGE        PLAUSIBLE MAXIMUM

   ARSENIC                      1.19E-06           5.98E-06
   BENZENE                      7.35E-08           1.28E-06
   METHYLENE CHLORIDE           1.73E-07           2.16E-06
   TETRACHLOROETHENE            1.56E-07           9.93E-07
   TRICHLOROETHENE              1.09-08            1.40E-08

   COMPOUND                     CANCER POTENCY FACTOR
                                (MG/KG/DAY)

   ARSENIC                           1.75E+00
   BENZENE                           2.90E-02
   METHYLENE CHLORIDE                7.50E-03
   TETRACHLOROETHENE                 5.10E-02
   TRICHLOROETHENE                   1.10E-02



                            TABLE 10 (CONTINUED)

                              B. NONCARCINOGENS
   COMPOUND                          SOIL CONCENTRATION (MG/KG)
                                          PLAUSIBLE
                                AVERAGE                  MAXIMUM

   CYANIDE                      6.09E+01                 4.22E+02
   CHLOROBENZENE                6.82E+00                 1.50E+02
   METHYLENE CHLORIDE           7.30E-01                 9.10E+00
   PAHS (NAPHTHALENE)           1.56E+02                 9.85E+02
   TICS (NAPH. ACE. ACID)       9.21E+03                 1.76E+04

   COMPOUND               ESTIMATED CHRONIC DAILY INTAKE (CDI) (MG/KG/DAY)
                                          INCIDENTAL INGESTION
                                AVERAGE                  PLAUSIBLE
                                                         MAXIMUM

   CYANIDE                      1.22E-05                 8.48E-05
   CHLOROBENZENE                1.71E-06                 3.77E-05
   METHYLENE CHLORIDE           1.83E-07                 2.28E-06
   PAHS (NAPHTHALENE)           2.00E-05                 1.20E-04
   TICS (NAPH. ACE. ACID)       1.20E-03                 2.20E-03

              ESTIMATED CHRONIC DAILY INTAKE (CDI) (MG/KG/DAY)

   COMPOUND                     DERMAL ABSORPTION

                                AVERAGE        PLAUSIBLE MAXIMUM

   CYANIDE                      1.44E-06       1.00E-05
   CHLOROBENZENE                1.62E-06       3.56E-05
   METHYLENE CHLORIDE           1.73E-07       2.16E-06
   PAHS (NAPHTHALENE)           2.95E-05       1.87E-04
   TICS (NAPH. ACE. ACID)       1.75E-03       3.34E-03

   COMPOUND                     REFERENCE DOSE
                                (MG/KG/DAY)

   CYANIDE                         2.0E-02
   CHLOROBENZENE                   3.0E-02
   METHYLENE CHLORIDE              6.0E-02
   PAHS (NAPHTHALENE)              4.0E-01
   TICS (NAPH. ACE. ACID)          4.7E-02

   COMPOUND               ESTIMATED CHRONIC DAILY INTAKE (CDI) (MG/KG/DAY)
                                          INCIDENTAL INGESTION
                                AVERAGE                  PLAUSIBLE
                                                         MAXIMUM

   CYANIDE                      7E-04                    5E-03
   CHLOROBENZENE                1E-04                    3E-03
   METHYLENE CHLORIDE           6E-06                    7E-05
   PAHS (NAPHTHALENE)           1E-04                    8E-04
   TICS (NAPH. ACE. ACID)       6E-02                    1E-01

   HAZARD INDEX:                LT 1 (6E-02)             LT 1 (1E-01)



                                  TABLE 11
            TARGET CONCENTRATIONS FOR CHEMICALS IN SOIL BASED ON
                      THE GROUNDWATER INGESTION PATHWAY

   CHEMICAL                     CONCENTRATION            CRITERIA
                                  MG/KG

   ARSENIC                      92                       MCL
   BENZENE                      0.083                    MCL
   CHLOROBENZENE                32                       WQC
   CYANIDE                      520                      HA
   METHYLENE CHLORIDE           0.1                      HEALTH-BASED
                                                         1 X (10-5) RISK

   SEMI-VOLATILE TICS           580                      BASED ON THRESHOLD
                                                         TOXICITY

   TOTAL PAH                    5000                     BASED ON THRESHOLD
   (NAPHTHALENE)                                         TOXICITY

   TETRACHLOROETHENE            0.07                     WQC

   TRICHLOROETHENE              0.13                     MCL

   VOLATILE TICS                1.0                      BASED ON THRESHOLD
                                                         TOXICITY.

   MCL = MAXIMUM CONTAMINANT LIMIT (SEE TABLE 12)

   WQC = WATER QUALITY CRITERIA (SEE TABLE 12)

   HA = EPA HEALTH ADVISORY, OFFICE OF DRINKING WATER, 1987.



                                  TABLE 13
              CAPITAL & ANNUAL OPERATING COST ESTIMATE SUMMARY
                      ALTERNATIVE C-3: OFF-SITE THERMAL
                       OXIDATION AND RCRA LANDFILLING

                                               ESTIMATED      UNIT
                                               QUANTITY       PRICE
   I. GENERAL ACTIONS/SITE PREPARATION

   1. CLEARING AND GRUBBING                    1.3 ACRES      $5,000/ACRE

   2. TEMPORARY FENCES, DITCHES,               1,000 LF       $5/LF
      DIKES AND BERMS

   3. TEMPORARY STAGING AREA                   2,500 SY       $4/SY
      AND SEDIMENT CONTROL

   4. DECONTAMINATION FACILITY                 LS                --

   5. ADMINISTRATIVE AND HEALTH                2 MONTHS       $4,000/MO.
      & SAFETY TRAILERS

                                          COST           REFERENCES
                                          (1989)         /REMARKS

   I. GENERAL ACTIONS/SITE PREPARATION

   1. CLEARING AND GRUBBING               6,500          REFERENCE 50. COST
                                                         PER CY WAS
                                                         ADJUSTED

   2. TEMPORARY FENCES, DITCHES,          5,000          REFERENCE 50. COST
                                                         PER CY WAS
                                                         ADJUSTED

      DIKES AND BERMS

   3. TEMPORARY STAGING AREA              10,000         REFERENCE 50.
      AND SEDIMENT CONTROL

   4. DECONTAMINATION FACILITY            10,000

   5. ADMINISTRATIVE AND HEALTH           8,000
      & SAFETY TRAILERS

   SUBTOTAL                               39,5000



                                               ESTIMATED      UNIT
                                               QUANTITY       PRICE

   II. CONTAMINATED SOIL TREATMENT

   1. EXCAVATION, INCLUDING CLEAN              5,000 TONS     $50/TON
      SOIL COVERS, IN LAGOONS 1 & 3

   2. TRANSPORTATION COST (TO AN EPA-          4,500 TONS     $225/TON
      APPROVED DISPOSAL FACILITY)

   3. OFF-SITE THERMAL OXIDATION AND           4,000 TONS     $1,200/TON
      LANDFILLING

   4. DECONTAMINATION AND DISPOSAL OF          L.S.               --
      REFUSE

   5. PACK, MANIFEST, TRANSPORT OFF-SITE       L.S.               --
      DISPOSAL OF CHEMICALS

                                               COST           REFERENCES
                                               (1989)         /REMARKS

   II. CONTAMINATED SOIL TREATMENT

   1. EXCAVATION, INCLUDING CLEAN              250,000        REFERENCE 64
      SOIL COVERS, IN LAGOONS 1 & 3                           COST PER CY
                                                              WAS ADJUSTED.

   2. TRANSPORTATION COST (TO AN EPA-          1,012,500      REFERENCE 62
      APPROVED DISPOSAL FACILITY)

   3. OFF-SITE THERMAL OXIDATION AND           5,400,000      REFERENCE 44.
      LANDFILLING                                             ALSO REFER TO
                                                              FOOTNOTE #3,
                                                              APPENDIX C.

   4. DECONTAMINATION AND DISPOSAL OF          200,000
      REFUSE

   5. PACK, MANIFEST, TRANSPORT OFF-SITE       85,000
      DISPOSAL OF CHEMICALS

   SUBTOTAL                                    6,947,000



                            TABLE 13 (CONTINUED)

                                               ESTIMATED      UNIT
                                               QUANTITY       PRICE

   III. SUPPORTING ACTIVITIES

   1. SOIL SAMPLING ANALYSIS FOR SOIL          50 DAYS        $2,000/DAY
      CONTAMINATION MONITORING

   2. ENVIRONMENTAL MODELING AND STUDIES       L.S.               --

   3. SOIL SAMPLING AND ANLYSIS FOR            L.S.               --
      BACKGROUND MONITORING

   4. ADDITIONAL SUPPORT FACILITIES            50 DAYS            $850/DAY
      FOR PROCESSING AND LANDFILL
      OPERATIONS

                                               COST           REFERENCES
                                               (1989)         /REMARKS

   III. SUPPORTING ACTIVITIES

   1. SOIL SAMPLING ANALYSIS FOR SOIL          100,000        REFERENCE 43
      CONTAMINATION MONITORING

   2. ENVIRONMENTAL MODELING AND STUDIES       150,000        REFERENCE 44

   3. SOIL SAMPLING AND ANALYSIS FOR                     50,000
      BACKGROUND MONITORING

   4. ADDITIONAL SUPPORT FACILITIES            42,500         REFERENCE 64
      FOR PROCESSING AND LANDFILL
      OPERATIONS

   SUBTOTAL                                    342,500



                                  TABLE 13

              CAPITAL & ANNUAL OPERATING COST ESTIMATE SUMMARY
                      ALTERNATIVE C-3: OFF-SITE THERMAL
                       OXIDATION AND RCRA LANDFILLING

                                               ESTIMATED      UNIT
                                               QUANTITY       PRICE

   IV. SITE CLOSURE

   1. BACKFILL AND REGRADING                   4,500 CY       $20/CY

   2. SITE RESTORATION                         1.3 ACRE       $3,000/ACRE

                                          COST           REFERENCES
                                          (1989)         /REMARKS

   IV. SITE CLOSURE

   1. BACKFILL AND REGRADING              90,000         REFERENCE 50

   2. SITE RESTORATION                    3,900          REFERENCE 50

   SUBTOTAL                               93,000

   TOTAL INDIRECT COST                    7,422,900

                                          COST           REFERENCES
                                          (1989)         /REMARKS

   V. INDIRECT COST

   HEALTH AND SAFETY @ 10 PERCENT         101,000

   BID AND SCOPE CONTINGENCY @
   15 PERCENT                             1,113,000

   PERMITTING AND LEGAL @ 5 PERCENT       50,000

   ENGINEERING AND DESIGN @ 10 PERCENT    101,000

   TOTAL INDIRECT COST                    1,365,000

   TOTAL CAPITAL COST                     8,787,900

   VI.  ANNUAL O & M                          0

   VII.  TOTAL PRESENT WORTH              8,787,900

   NOTE: = COST PERTAINS TO ON-SITE ACTIVITIES ONLY $1,010,400


